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Item 14.  Continued. 
 
CHANGES TO THE SPECIFICATIONS 
 
1.  Replacement Sections – Replace the following sections with the accompanying new sections of the 
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0002 TO 
SOLICITATION NO. W9126G-04-R-0044:" 
 

Section 01000           CONSTRUCTION SCHEDULE 
Section 07840           FIRESTOPPING 
Section 07900A        JOINT SEALING. 
Section 15080A        THERMAL INSULATION FOR MECHANICAL SYSTEMS 
Section 015181A      CHILLED AND CONDENSER WATER PIPING AND ACCESSORIES 
Section 15400A        PLUMBING, GENERAL PURPOSE 
 

CHANGES TO THE DRAWINGS 
 
2.   Sheet GI101, Seq. 1 of 188: Add Contract Number DACA63-03-D-0006, 0018 just above  
       the solicitation number. 
 
3.   Sheet SB101, Seq. 5 of 188: Details 5&7: Details will be modified to show roof joists         
       bearing directly on steel beam. 
 
4.   Sheet AE120 Seq. 29 of 188: Add “General Note #1” to read “Contactor shall extend 
      existing transformer pad and block wall as shown in details 1 & 3/AE120 to maintain 
      minimum of 6 feet clear area in front of transformer.” 
 
5.   Sheet AE202 Seq. 31 of 188: Interior Elevation 1: Add note to read “Existing tile to remain 
      In place- patch as required.” Indicate note on wall at head of bathtub. 
 
6.   Sheet AE401 Seq. 34 of 188: 
 
      a. Detail 3: Add Keyed Note “04200.M” to read, “Jamb Anchors- 3 per jamb minimum.” 
      
      b. Detail 4: Add Keyed Note “04200.N” to read, “Mortar Dropping Control.” Locate note 
          at mesh between Face Brick and Flexible Flashing. 
 
7.   Sheet MP101, Seq. 79 of 188: General Note #1: Delete referenced sequence numbers, 
      which no longer apply. 
 
8.   Sheet MP124, Seq. 102 of 188: Delete clouds and revision triangles, which no longer       
      apply. 
 
9.   Sheet MP128, Seq. 106 of 188: Delete clouds and revision triangles, which no longer       
       apply. 
 
10.  Sheet MI603, Seq. 113 of 188: FCU-02 Sequence of Control: Add a note stating              
       “Automatic Outside Air damper for FCU-02 is an open/close operation and the damper    
       fixed position shall be determined by the Test and Balance Contractor”. 
 
11.  Sheet M-601, Seq. 117 of 188: A reduced pressure backflow preventer is indicated in the 
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       attic area. Add a note indicating that the intermediate drain from this device shall be hard 
       piped to the nearest existing roof drain. 
 
12.  On all applicable electrical floor plan drawings: Add the following sentence to demolition 
       note “C”: “SEE TYPICAL PHOTO DETAILS 3 AND 4 ON SHEET E-101.” 
 
13.  Replacement Drawings: Replace\delete the drawings listed below with the attached       
       new drawings of the same number, bearing the notation “Amendment #2 dated 9-10-04.” 
 
       AE301.cal       Sheet 32 of 188            Sections 
       AE302.cal       Sheet 33 of 188            Section Details at New Mechanical Room Addition 
       E-101.plt.cal   Sheet 163 of 188          Bldg 1344 Lighting & Power/1st Floor Plan 
 
 
 

 
 

END OF AMENDMENT 
 



          

SECTION 01000

CONSTRUCTION SCHEDULE
6/2004

Amendment No. 0002

PART 1   GENERAL

[AM#2]
1.1   SCHEDULE

Commence, prosecute, and complete the work under this contract in 
accordance with the following schedule and Section 00700 CONTRACT CLAUSES  
COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK and LIQUIDATED DAMAGES:

                       Commencement    Completion    Liquidated
                        of Work         of Work      Damages
                       (calendar        (calendar    per calendar
 Item of Work           days)            days)       day    _ 

(1) Bldg. 1344 
    & 2272        Within 15 calender
                  days of Notice to 
                  Proceed. NTP to be
                  issued on or about
                  15 december 2004      150 calender   $ 500.00
                                        days 
                                      
 
(2) Bldg. 2387    45 calender days 
        & 2273    after completion 
                  of Item of Work(1)   150 calender    $ 500.00
                                        days  
                                       
 
(3) Bldg. 1567    45 calender days 
        & 2389    after completion 
                  of Item of Work(2)   150 calender    $500.00
                                        days 
                                         
 
(4) Bldg. 1949    45 calender days 
        & 2045    after completion 
                  of Item of Work(3)   150 calender    $500.00
                                        days     
 

The Government reserves the right to issue buildings to the contractor in a 
different building number sequence than indicated above
                                      
______________________________________________________________________________
Note:  Liquidated damages are not accumulative.
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  1.1.1   Testing of Heating and Air-Conditioning Systems

The times stated for completion of this project includes all required 
testing specified in appropriate specification sections of heating, air 
conditioning and ventilation systems including HVAC Commissioning.  
Exception: boiler combustion efficiency test, boiler full load tests, 
cooling tower performance tests, and refrigeration equipment full load 
tests, when specified in the applicable specifications, shall be preformed 
in the appropriate heating/cooling season as determined by the Contracting 
Officer. 

[AM#2]
1.1.2   Completion Date Extension

1.2   TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER (OCT 1989)
    (ER 415-1-15)(52.0001-4038 1/96)

  a.  This provision specifies the procedure for determination of time 
extensions for unusually severe weather in accordance with the contract 
clause entitled "Default: (Fixed Price Construction)."  In order for the 
Contracting Officer to award a time extension under this clause, the 
following conditions must be satisfied:

(1) The weather experienced at the project site during the contract period 
must be found to be unusually severe, that is, more severe than the adverse 
weather anticipated for the project location during any given month.

(2) The unusually severe weather must actually cause a delay to the 
completion of the project.  The delay must be beyond the control and 
without the fault or negligence of the contractor.

  b.  The following schedule of monthly anticipated adverse weather delays 
due to precipitation and temperature is based on National Oceanic and 
Atmospheric Administration (NOAA) or similar data for the project location 
and will constitute the base line for monthly weather time evaluations.  
The contractor's progress schedule must reflect these anticipated adverse 
weather delays in all weather dependent activities.  Wind is not considered 
in the Monthly Anticipated Adverse Weather Calendar Day Schedule.

                MONTHLY ANTICIPATED ADVERSE WEATHER DELAY
                  WORK DAYS BASED ON (5) DAY WORK WEEK   

   LEESVILLE/FT. POLK, LA AREA (FORT POLK AND RESERVE CTRS AT NORTH FORT
   POLK AND ALEXANDRIA)
   JAN   FEB   MAR   APR   MAY   JUN   JUL   AUG   SEP   OCT   NOV   DEC  
    5     5     4     4     5     6     5     4     4     4     4     5

  c.  Upon acknowledgment of the Notice to Proceed (NTP) and continuing 
throughout the contract, the contractor will record on the daily CQC 
report, the occurrence of adverse weather and resultant impact to normally 
scheduled work.  Actual adverse weather delay days must prevent work on 
critical activities for 50 percent or more of the contractor's scheduled 
work day.

The number of actual adverse weather delay days shall include days impacted 
by actual adverse weather (even if adverse weather occurred in previous 
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month), be calculated chronologically from the first to the last day of 
each month, and be recorded as full days.  If the number of actual adverse 
weather delay days exceeds the number of days anticipated in paragraph "b", 
above, the Contracting Officer will convert any qualifying delays to 
calendar days, giving full consideration for equivalent fair weather work 
days, and issue a modification in accordance with the contract clause 
entitled "Default (Fixed Price Construction)."

1.3   CONSTRUCTION PHASING

1.3.1   Phasing Requirements

[AM#2]  See Paragraph 1.1  SCHEDULE

1.4   WORK RESTRICTIONS

1.4.2   Working Hours

Normal working hours are Monday through Thursday, 0700 to 1700 hours.

1.4.3   Security Requirements

For the duration of this Contract, access to Fort Polk will be delayed 
between 5 minutes to 30 minutes or more due to increased security 
precautions, including the checking of vehicle occupants' IDs, vehicle 
manifests, and the searching of all vehicles.  Any general or specific 
threat to the safety of those working or living at Fort Polk could result 
in longer waiting times at the access points to Fort Polk.

The following are requirements for contractor employees entering Fort Polk:
               a.  One form of picture ID.
               b.  A memo from the construction company on their letterhead 
stating the reason for entry, contract number, and the location at Fort Polk
 where the jobsite is located.
               c.  All delivery trucks must have a bill of laden and 
delivery truck drivers must have a picture ID.
               d.  Employee Identification Badges:  Contractor personnel 
shall wear visible Contractor-furnished employee identification badges 
while physically on the Installation.  Each badge shall include, as a 
minimum, the company name, employee name, photograph, Contract Title, 
Contract Number, and the expiration date of the badge.  See Section 01500 
TEMPORARY CONSTRUCTION FACILITIES for additional requirements.

1.5   UTILITIES

1.5.1   Payment for Utility Services

Water, gas, and electricity are available from Government-owned and 
operated systems and will be charged to the Contractor at rates as provided 
in Contract Clause 52.236.14 AVAILABILITY AND USE OF UTILITY SERVICES.

1.5.3   Outages

The Contractor shall coordinate all requests for utility outages with the 
Contracting Officer in writing 14 days prior to date of requested outage:

    a.    Water, gas, steam, and sewer outages shall be held to a 
maximum duration of 4 hours unless otherwise approved in writing.
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    b.    Electrical outages shall have a maximum duration of 4 hours.

    c.  All utility outages shall be scheduled only on Saturdays, 
Sundays, or holidays unless specific approval is otherwise received.

1.6   STREET CLOSINGS

The Contractor shall coordinate all requests for street closings with the 
Contracting Officer in writing 14 days prior to date of requested outage:

    a.     One lane traffic shall be maintained at all times.

    b.     The final street repair shall be completed within 14 days 
after the start of any street crossing.  Any part of the street 
returned to service prior to final repair shall be maintained smooth 
with hot-mix cold-lay surface course.

    d.  Open cuts across paved roads and streets for utility crossings 
will not be allowed.  Utility crossings will be accomplished by boring 
or jacking procedures only.

[Am#2] 1.7   Demo/Abatment Procedures

Contractor shall perform required demolition and expose vertical pipe 
chases which have not been surveyed for asbestos. Upon contractor 
completion of demolition work which exposes vertical pipe chases in a 
complete module (Unit "A" or "B", etc.) on all three floors, the Government 
will perform testing for asbestos on components to be demolished in 
vertical chases in that module. The contractor will provide a 14 day notice 
for completion of this demolition for the first module of each building. 
The contractor shall notify the Government in writing of the availability 
of each module for testing/abatement. The 30 day period will commence the 
day following the Government's receipt of the notification. The Government 
will abate (remove pipe and insulation) any asbestos in pipe chases and 
crawl spaces on components to be demolished. The contractor shall allow the 
Government 30 days per module for testing and abatement without additional 
compensation. The 30 days will commence on a per module basis upon the 
contractor's satisfactory completion of demolition to expose chases. Each 
30 day test and abatement period is independent of others and commences as 
stated above. During chase and crawl space abatement activities by the 
Government, the contractor will not be able to perform other work in the 
module.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION (NOT USED)

-- End of Section --
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FY04 BARRACKS UPGRADES ACCOMPANYING AMENDMENT NO. 0002
FORT POLK, LOUISIANA TO SOLICITATION  NO. W9126G-04-R-0044

SECTION 07840

FIRESTOPPING
06/03

AMENDMENT NO. 0002

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E 84 (2001) Surface Burning Characteristics of 
Building Materials

ASTM E 814 (2002) Fire Tests of Through-Penetration 
Fire Stops

FM GLOBAL (FM)

FM P7825a (2003) Approval Guide Fire Protection

FM Standard 4991 (2003) FM Contractor Approval Standard

UNDERWRITERS LABORATORIES (UL)

UL 723 (1996; Rev thru Sep 2001) Test for Surface 
Burning Characteristics of Building 
Materials

UL 1479 (1994; Rev thru Aug 2000) Fire Tests of 
Through-Penetration Firestops

UL Fire Resist Dir (2001) Fire Resistance Directory (2 Vol.)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Firestopping Materials; G

  Detail drawings including manufacturer's descriptive data, 
typical details conforming to UL Fire Resist Dir or other details 
certified by another nationally recognized testing laboratory, 
installation instructions or UL listing details for a firestopping 
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assembly in lieu of fire-test data or report.  For those firestop 
applications for which no UL tested system is available through a 
manufacturer, a manufacturer's engineering judgement, derived from 
similar UL system designs or other tests, shall be submitted for 
review and approval prior to installation.  Submittal shall 
indicate the firestopping material to be provided for each type of 
application.  When more than a total of 5 penetrations and/or 
construction joints are to receive firestopping, provide drawings 
that indicate location, "F" and "T" ratings, and type of 
application.  [AM#0002]  Provide a table indicating where each 
firestopping product will be installed.

SD-07 Certificates

Firestopping Materials

  Certificates attesting that firestopping material complies with 
the specified requirements.  In lieu of certificates, drawings 
showing UL classified materials as part of a tested assembly may 
be provided.  Drawings showing evidence of testing by an alternate 
nationally recognized independent laboratory may be substituted.

Installer Qualifications

  Documentation of training and experience.

Inspection

  Manufacturer's representative certification stating that 
firestopping work has been inspected and found to be applied 
according to the manufacturer's recommendations and the specified 
requirements.

1.3   GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing tested and listed 
firestop systems, combination of materials, or devices to form an effective 
barrier against the spread of flame, smoke and gases, and maintain the 
integrity of fire resistance rated floors.  Through-penetrations include 
the annular space around pipes, tubes, and conduit..

1.4   DELIVERY AND STORAGE

Materials shall be delivered in the original unopened packages or 
containers showing name of the manufacturer and the brand name.  Materials 
shall be stored off the ground and shall be protected from damage and 
exposure to elements.  Damaged or deteriorated materials shall be removed 
from the site.

1.5   INSTALLER QUALIFICATIONS

The Contractor shall engage an experienced Installer who is:

a.  FM Research approved in accordance with FM Standard 4991, or

b.  Certified, licensed, or otherwise qualified by the firestopping 
manufacturer as having the necessary staff, training, and a minimum of 3 
years experience in the installation of manufacturer's products per 
specified requirements.  A manufacturer's willingness to sell its 
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firestopping products to the Contractor or to an installer engaged by the 
Contractor does not in itself confer qualification on the buyer.  The 
Installer shall have been trained by a direct representative of the 
manufacturer (not distributor or agent) in the proper selection and 
installation procedures.

1.6   COORDINATION

The specified work shall be coordinated with other trades.  Firestopping 
materials, at penetrations of pipes, shall be applied prior to insulating, 
unless insulation meets requirements specified for firestopping.  
Cast-in-place firestop devices shall be located and installed in place 
before concrete placement.  Pipe or conduit bundles shall be installed 
through cast-in-place device after concrete placement but before area is 
concealed or made inaccessible.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured, 
asbestos-free, containing no water soluble intumescent imgredients, 
noncombustible products FM P7825a approved for use with applicable 
construction and penetrating items, complying with the following minimum 
requirements:

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  
Material shall be an approved firestopping material as listed in UL Fire 
Resist Dir or by a nationally recognized testing laboratory.

2.1.2   Toxicity

Material shall be nontoxic to humans at all stages of application or during 
fire conditions.

2.1.3   Fire Resistance Rating

Firestop systems shall be UL Fire Resist Dir listed or FM P7825a approved 
with "F" rating at least equal to fire-rating of fire floor in which 
penetraded openings are to be protected.  Firestop systems shall also have 
"T" rating where required.

2.1.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in 
accordance with ASTM E 814 or UL 1479.  Fire resistance ratings shall be as 
follows:

a.  Penetrations of Fire Resistance Rated Floors:  F Rating = 2 hour, 
T Rating = 2 hour.
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PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.  For cast-in-place firestop devices, formwork or metal 
deck to receive device prior to concrete placement shall be sound and 
capable of supporting device.  Surfaces shall be prepared as recommended by 
the manufacturer.

3.2   INSTALLATION

Firestopping material shall completely fill void spaces regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping systems for filling floor voids 4 inches or 
more in any direction shall be capable of supporting the same load as the 
floor is designed to support or shall be protected by a permanent barrier 
to prevent loading or traffic in the firestopped area.  Firestopping shall 
be installed in accordance with manufacturer's written instructions.  
Tested and listed firestop systems shall be provided in the following 
locations, except in floor slabs on grade:

a.  Penetrations of pipe through floors.

3.2.1   Insulated Pipes

Thermal insulation shall be cut and removed where pipes pass through 
firestopping, unless insulation meets requirements specified for 
firestopping.  Thermal insulation shall be replaced with a material having 
equal thermal insulating and firestopping characteristics.

3.3   INSPECTION

The firestopped areas shall not be covered or enclosed until inspection is 
complete and approved by the manufacturer's technical representative.  The 
manufacturer's representative shall inspect the applications initially to 
ensure adequate preparations (clean surfaces suitable for application, 
etc.) and periodically during the work to assure that the completed work 
has been accomplished according to the manufacturer's written instructions 
and the specified requirements.  The Contractor shall submit written 
reports indicating locations of and types of penetrations and types of 
firestopping used at each location; type shall be recorded by UL listed 
printed numbers.

       -- End of Section --
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SECTION 07900A

JOINT SEALING
06/97

AMENDMENT NO. 0002

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM D 1056 (1998) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM D 1565 (1999) Flexible Cellular Materials - Vinyl 
Chloride Polymers and Copolymers 
(Open-Cell Foam)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Backing

Bond-Breaker

Sealant; G

  Manufacturer's descriptive data including storage requirements, 
shelf life, curing time, instructions for mixing and application, 
and primer data (if required).  A copy of the Material Safety Data 
Sheet shall be provided for each solvent, primer or sealant 
material.  [AM#0002]  Provide a table indicating where each 
firestopping product will be installed.

SD-07 Certificates

Sealant
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  Certificates of compliance stating that the materials conform to 
the specified requirements.

1.3   ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of 40 to 90 degrees F 
when the sealants are applied.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original 
unopened containers.  The container label or accompanying data sheet shall 
include the following information as applicable:  manufacturer, name of 
material, formula or specification number, lot number, color, date of 
manufacture, mixing instructions, shelf life, and curing time at the 
standard conditions for laboratory tests.  Materials shall be handled and 
stored to prevent inclusion of foreign materials.  Materials shall be 
stored at temperatures between40 and 90 degrees F unless otherwise 
specified by the manufacturer.

PART 2   PRODUCTS

2.1   BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50 
percent oversize for open cell material, unless otherwise indicated.

2.1.1   Rubber

Cellular rubber sponge backing shall be ASTM D 1056, Type 1, open cell, 
Class A, round cross section.

2.1.2   PVC

Polyvinyl chloride (PVC) backing shall be ASTM D 1565, Grade VO 12, 
open-cell foam, round cross section.

2.1.3   Synthetic Rubber

Synthetic rubber backing shall be ASTM C 509, Option I, Type I preformed 
rods or tubes.

2.1.4   Neoprene

Neoprene backing shall be ASTM D 1056, closed cell expanded neoprene cord 
Type 2, Class C, Grade 2C2.

2.2   BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent 
adhesion of the sealant to backing or to bottom of the joint.

2.3   PRIMER

Primer shall be non-staining type as recommended by sealant manufacturer 
for the application.
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2.4   SEALANT

2.4.1   ELASTOMERIC

Elastomeric sealants shall conform to ASTM C 920 and the following:

a.  Polyurethane sealant:  Grade NS or P, Class 25, Uses NT, M, and O.

2.5   SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as 
recommended by the manufacturer.

PART 3   EXECUTION

3.1   GENERAL

3.1.1   Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all 
frost, condensation and moisture.  Oil, grease, dirt, chalk, particles of 
mortar, dust, loose rust, loose mill scale, and other foreign substances 
shall be removed from surfaces of joints to be in contact with the sealant. 
 Oil and grease shall be removed with solvent and surfaces shall be wiped 
dry with clean cloths.  For surface types not listed below, the sealant 
manufacturer shall be contacted for specific recommendations.

3.1.2   Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, the materials shall be removed by sandblasting or wire brushing. 
Laitance, efflorescence and loose mortar shall be removed from the joint 
cavity.

3.1.3   Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if 
sandblasting would not be practical or would damage adjacent finish work, 
the metal shall be scraped and wire brushed to remove loose mill scale. 
Protective coatings on steel surfaces shall be removed by sandblasting or 
by a solvent that leaves no residue.

3.1.4   Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of 
temporary protective coatings.  When masking tape is used for a protective 
cover, the tape and any residual adhesive shall be removed just prior to 
applying the sealant.  Solvents used to remove protective coating shall be 
as recommended by the manufacturer of the aluminum work and shall be 
non-staining.

3.2   APPLICATION

3.2.1   Masking Tape

Masking tape may be placed on the finish surface on one or both sides of a 
joint cavity to protect adjacent finish surfaces from primer or sealant 
smears.  Masking tape shall be removed within 10 minutes after joint has 
been filled and tooled.
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3.2.2   Backing

Backing shall be installed to provide the indicated sealant depth.  The 
installation tool shall be shaped to avoid puncturing the backing.

3.2.3   Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint 
without contaminating the sides where sealant adhesion is required.

3.2.4   Primer

Primer shall be used on concrete masonry units, or other porous surfaces in 
accordance with instructions furnished with the sealant.  Primer shall be 
applied to the joint surfaces to be sealed.  Surfaces adjacent to joints 
shall not be primed.

3.2.5   Sealant

Sealant shall be used before expiration of shelf life.  Multi-component 
sealants shall be mixed according to manufacturer's printed instructions.  
Sealant in guns shall be applied with a nozzle of proper size to fit the 
width of joint.  Joints shall be sealed as detailed in the drawings.  
Sealant shall be forced into joints with sufficient pressure to expel air 
and fill the groove solidly.  Sealant shall be installed to the indicated 
depth without displacing the backing.  Unless otherwise indicated, 
specified, or recommended by the manufacturer, the installed sealant shall 
be dry tooled to produce a uniformly smooth surface free of wrinkles and to 
ensure full adhesion to the sides of the joint; the use of solvents, soapy 
water, etc., will not be allowed.  Sealants shall be installed free of air 
pockets, foreign embedded matter, ridges and sags.  Sealer shall be applied 
over the sealant when and as specified by the sealant manufacturer.

3.3   CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and 
other soiling resulting from the sealant application as work progresses.

        -- End of Section --
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SECTION 15080A

THERMAL INSULATION FOR MECHANICAL SYSTEMS
07/02

AMENDMENT NO. 0002

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.  At the discretion of the Government, the manufacturer of 
any material supplied will be required to furnish test reports pertaining 
to any of the tests necessary to assure compliance with the standard or 
standards referenced in this specification.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1999) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 580/A 580M (1998) Stainless Steel Wire

ASTM B 209 (2001) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM C 1126 (2000) Faced or Unfaced Rigid Cellular 
Phenolic Thermal Insulation

ASTM C 1136 (1995) Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation

ASTM C 1290 (2000e1) Flexible Fibrous Glass Blanket 
Insulation Used to Externally Insulate 
HVAC Ducts

ASTM C 195 (1995) Mineral Fiber Thermal Insulating 
Cement

ASTM C 449/C 449M (2000) Mineral Fiber Hydraulic-Setting 
Thermal Insulating and Finishing Cement

ASTM C 533 (1995; R 2001) Calcium Silicate Block and 
Pipe Thermal Insulation

ASTM C 534 (2001a) Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and 
Tubular Form

ASTM C 547 (2000) Mineral Fiber Pipe Insulation

ASTM C 552 (2000) Cellular Glass Thermal Insulation

ASTM C 553 (2000) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
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Applications

ASTM C 591 (2001) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 610 (1999) Molded Expanded Perlite Block and 
Pipe Thermal Insulation

ASTM C 612 (2000a) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 647 (1995; R 2000) Properties and Tests of 
Mastics and Coating Finishes for Thermal 
Insulation

ASTM C 795 (1992; R 1998el) Thermal Insulation for 
Use in Contact with Austenitic Stainless 
Steel

ASTM C 916 (1985; R 1996el) Adhesives for Duct 
Thermal Insulation

ASTM C 920 (2002) Elastomeric Joint Sealants

ASTM C 921 (1989; R 1996) Determining the Properties 
of Jacketing Materials for Thermal 
Insulation

ASTM D 882 (1997) Tensile Properties of Thin Plastic 
Sheeting

ASTM E 84 (2001) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (2000e1) Water Vapor Transmission of 
Materials

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)

MICA Insulation Stds (1999) National Commercial & Industrial 
Insulation Standards 

1.2   SYSTEM DESCRIPTION

Field-applied insulation and accessories on mechanical systems shall be as 
specified herein; factory-applied insulation is specified under the piping, 
duct or equipment to be insulated.  Insulation of heat distribution systems 
and chilled water systems outside of buildings shall be as specified in 
Section 02552A PRE-ENGINEERED UNDERGROUND HEAT DISTRIBUTION SYSTEM, Section 
02553A HEAT DISTRIBUTION SYSTEMS IN CONCRETE TRENCHES, Section 02554A
ABOVEGROUND HEAT DISTRIBUTION SYSTEM, and Section 02555A PREFABRICATED 
UNDERGROUND HEATING/COOLING DISTRIBUTION SYSTEM.  Field applied insulation 
materials required for use on Government-furnished items as listed in the 
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SPECIAL CONTRACT REQUIREMENTS shall be furnished and installed by the 
Contractor.

1.3   GENERAL QUALITY CONTROL

1.3.1   Standard Products

Materials shall be the standard products of manufacturers regularly engaged 
in the manufacture of such products and shall essentially duplicate items 
that have been in satisfactory use for at least 2 years prior to bid 
opening.

1.3.2   Installer's Qualifications

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years.

1.3.3   Surface Burning Characteristics

Unless otherwise specified, insulation not covered with a jacket shall have 
a flame spread index no higher than 75 and a smoke developed index no 
higher than 150.  Insulation systems which are located in air plenums, in 
ceiling spaces, and in attic spaces shall have a flame spread index no 
higher than 25 and a smoke developed index no higher than 50.  Insulation 
materials located exterior to the building perimeter are not required to be 
fire-rated.  Flame spread, and smoke developed indexes, shall be determined 
by ASTM E 84.  Insulation shall be tested in the same density and installed 
thickness as the material to be used in the actual construction.  Material 
supplied by a manufacturer with a jacket shall be tested as a composite 
material.  Jackets, facings, and adhesives shall have a flame spread index 
no higher than 25 and a smoke developed index no higher than 50 when tested 
in accordance with ASTM E 84.

1.3.4   Identification of Materials

Packages or standard containers of insulation, jacket material, cements, 
adhesives, and coatings delivered for use, and samples required for 
approval shall have manufacturer's stamp or label attached giving the name 
of the manufacturer and brand, and a description of the material.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Mica Plates; G, ED.

  After approval of materials and prior to applying insulation, a 
booklet shall be prepared and submitted for approval.  The booklet 
shall contain marked-up MICA Insulation Stds plates (or detail 
drawings showing the insulation material and insulating system) 
for each pipe, duct, or piece of equipment that must be insulated 
per this specification.  The MICA plates shall be marked up 
showing the materials to be installed in accordance with the 
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requirements of this specification for the specific insulation 
application.  The Contractor shall submit all MICA Plates required 
to show the entire insulating system, including Plates required to 
show insulation penetrations, vessel bottom and top heads, legs, 
and skirt insulation as applicable.  If the Contractor elects to 
submit detailed drawings instead of marked-up MICA Plates, the 
detail drawings shall show cut-away, section views, and details 
indicating each component of the insulation system and showing 
provisions for insulating jacketing, and sealing portions of the 
equipment.  For each type of insulation installation on the 
drawings, provide a label that identifies each component in the 
installation (i.e., the duct, insulation, adhesive, vapor 
retarder, jacketing, tape, mechanical fasteners, etc.)  Indicate 
insulation by type and manufacturer.  Three copies of the booklet 
shall be submitted at the jobsite to the Contracting Officer.  One 
copy of the approved booklet shall remain with the insulation 
Contractor's display sample and two copies shall be provided for 
Government use.

SD-03 Product Data

General Materials; G, ED.

  A complete list of materials, including manufacturer's 
descriptive technical literature, performance data, catalog cuts, 
and installation instructions.  The product number, k-value, 
thickness and furnished accessories for each mechanical system 
requiring insulation shall be included.  Materials furnished under 
this section of the specification shall be submitted at one time.

SD-04 Samples

Thermal Insulation Materials; G, ED.

  After approval of materials actual sections of installed 
systems, properly insulated in accordance with the specification 
requirements, shall be displayed.  Such actual sections must 
remain accessible to inspection throughout the job and will be 
reviewed from time to time for controlling the quality of the work 
throughout the construction site.  Each material used shall be 
identified, by indicating on an attached sheet the specification 
requirement for the material and the material by each manufacturer 
intended to meet the requirement.  The Contracting Officer will 
inspect display sample sections at the jobsite.  Approved display 
sample sections shall remain on display at the jobsite during the 
construction period.  Upon completion of construction, the display 
sample sections will be closed and sealed.

  Pipe Insulation Display Sections:  Display sample sections shall 
include as a minimum an elbow or tee, a valve, dielectric 
waterways and flanges, a hanger with protection shield and 
insulation insert, or dowel as required, at support point, method 
of fastening and sealing insulation at longitudinal lap, 
circumferential lap, butt joints at fittings and on pipe runs, and 
terminating points for each type of pipe insulation used on the 
job, and for hot pipelines and cold pipelines, both interior and 
exterior, even when the same type of insulation is used for these 
services.
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  Duct Insulation Display Sections:  Display sample sections for 
rigid and flexible duct insulation used on the job.  A temporary 
covering shall be used to enclose and protect display sections for 
duct insulation exposed to weather.

1.5   STORAGE

Materials shall be delivered in the manufacturer's unopened containers.  
Materials delivered and placed in storage shall be provided with protection 
from weather, humidity, dirt, dust and other contaminants.  The Contracting 
Officer may reject insulation material and supplies that become dirty, 
dusty, wet, or contaminated by some other means.

PART 2   PRODUCTS

2.1   GENERAL MATERIALS

Materials shall be compatible and shall not contribute to corrosion, 
soften, or otherwise attack surfaces to which applied in either the wet or 
dry state.  Materials to be used on stainless steel surfaces shall meet 
ASTM C 795 requirements.  Materials shall be asbestos free and conform to 
the following:

2.1.1   Adhesives

2.1.1.1   Acoustical Lining Insulation Adhesive

Adhesive shall be a nonflammable, fire-resistant adhesive conforming to 
ASTM C 916, Type I.

2.1.1.2   Mineral Fiber Insulation Cement

Cement shall be in accordance with ASTM C 195.

2.1.1.3   Lagging Adhesive

Lagging is the material used for thermal insulation, especially around a 
cylindrical object.  This may include the insulation as well as the 
cloth/material covering the insulation.  Lagging adhesives shall be 
nonflammable and fire-resistant and shall have a flame spread rating no 
higher than 25 and a smoke developed rating no higher than 50 when tested 
in accordance with ASTM E 84.  Adhesive shall be pigmented white and be 
suitable for bonding fibrous glass cloth to faced and unfaced fibrous glass 
insulation board; for bonding cotton brattice cloth to faced and unfaced 
fibrous glass insulation board; for sealing edges of and bonding fibrous 
glass tape to joints of fibrous glass board; for bonding lagging cloth to 
thermal insulation; or for attaching fibrous glass insulation to metal 
surfaces.  Lagging adhesives shall be applied in strict accordance with the 
manufacturer's recommendations.

2.1.2   Contact Adhesive

Adhesives may be dispersed in a volatile organic solvent.  Adhesives may be 
any of, but not limited to, the neoprane based, rubber based, or 
elastomeric type that have a flame spread index no higher than 25 and a 
smoke developed index no higher than 50 when tested in the dry state in 
accordance with ASTM E 84.  The adhesive shall not adversely affect, 
initially or in service, the insulation to which it is applied, nor shall 
it cause any corrosive effect on metal to which it is applied.  Any solvent 
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dispersing medium or volatile component of the adhesive shall have no 
objectionable odor and shall not contain any benzene or carbon 
tetrachloride.  The dried adhesive shall not emit nauseous, irritating, or 
toxic volatile matters or aerosols when the adhesive is heated to any 
temperature up to 212 degrees F.  The dried adhesive shall be nonflammable 
and fire resistant.  Natural cross-ventilation, local (mechanical) pickup, 
and/or general area (mechanical) ventilation shall be used to prevent an 
accumulation of solvent vapors, keeping in mind the ventilation pattern 
must remove any heavier-than-air solvent vapors from lower levels of the 
workspaces.  Gloves and spectacle-type safety glasses are recommended in 
accordance with safe installation practices.

2.1.3   Caulking

ASTM C 920, Type S, Grade NS, Class 25, Use A.

2.1.4   Corner Angles

Nominal 0.016 inch aluminum 1 x 1 inch with factory applied kraft backing.  
Aluminum shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.1.5   Finishing Cement

ASTM C 449/C 449M: Mineral fiber hydraulic-setting thermal insulating and 
finishing cement.  All cements that may come in contact with Austenitic 
stainless steel must include testing per ASTM C 795.

2.1.6   Fibrous Glass Cloth and Glass Tape

Fibrous glass cloth and glass tape shall have flame spread and smoke 
developed ratings of no greater than 25/50 when measured in accordance with 
ASTM E 84.  Tape shall be 4 inch wide rolls.

2.1.7   Staples

Outward clinching type ASTM A 167, Type 304 or 316 stainless steel.

2.1.8   Jackets

ASTM C 921, Type I, maximum moisture vapor transmission 0.02 perms, 
(measured before factory application or installation), minimum puncture 
resistance 50 Beach units on all surfaces except concealed ductwork, where 
a minimum puncture resistance of 25 Beach units is acceptable.  Minimum 
tensile strength, 35 pounds/inch width.  ASTM C 921, Type II, minimum 
puncture resistance 25 Beach units, tensile strength minimum 20 pounds/inch 
width.  Jackets used on insulation exposed in finished areas shall have 
white finish suitable for painting without sizing.  Based on the 
application, insulation materials that require factory applied jackets are 
mineral fiber, cellular glass, and phenolic foam.  All non-metallic jackets 
shall have a maximum flame spread index of 25 and a maximum smoke developed 
index of 50 when tested in accordance with ASTM E 84.

2.1.8.1   White Vapor Retarder All Service Jacket (ASJ)

For use on hot/cold pipes, ducts, or equipment vapor retarder jackets used 
on insulation exposed in finished areas shall have white finish suitable 
for painting without sizing.
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2.1.8.2   Aluminum Jackets

Aluminum jackets shall be corrugated, embossed or smooth sheet, 0.016 inch 
nominal thickness; ASTM B 209, Temper H14, Temper H16, Alloy 3003, 5005, or 
3105 with factory applied moisture retarder.  Corrugated aluminum jacket 
shall not be used outdoors.  Aluminum jacket securing bands shall be Type 
304 stainless steel, 0.015 inch thick, 1/2 inch wide for pipe under 12 inch 
diameter and 3/4 inch wide for pipe over 12 inch and larger diameter.  
Aluminum jacket circumferential seam bands shall be 2 x 0.016 inch aluminum 
matching jacket material.  Bands for insulation below ground shall be 3/4 x 
0.020 inch) thick stainless steel, or fiberglass reinforced tape.  The 
jacket may, at the option of the Contractor, be provided with a factory 
fabricated Pittsburg or "Z" type longitudinal joint.  When the "Z" joint is 
used, the bands at the circumferential joints shall be designed by the 
manufacturer to seal the joints and hold the jacket in place.

2.1.8.3   Polyvinyl Chloride (PVC) Jackets

Polyvinyl chloride (PVC) jacket and fitting covers shall have high impact 
strength, UV resistant rating or treatment and moderate chemical resistance 
with minimum thickness  0.030 inch.

2.1.9   Vapor Retarder Required

2.1.9.1   Vapor Retarder Mastic Coatings

The vapor retarder coating shall be fire and water resistant and 
appropriately selected for either outdoor or indoor service.  Color shall 
be white.  The water vapor permeance of the compound shall be determined 
according to procedure B of ASTM E 96 utilizing apparatus described in ASTM 
E 96.  The coating shall be a nonflammable, fire resistant type.  All other 
application and service properties shall be in accordance with ASTM C 647.

2.1.9.2   Laminated Film Vapor Retarder

ASTM C 1136, Type I, maximum moisture vapor transmission 0.02 perms, 
minimum puncture resistance 50 Beach units on all surfaces except concealed 
ductwork, where Type II, maximum moisture vapor transmission 0.02 perms, a 
minimum puncture resistance of 25 Beach units is acceptable.

2.1.9.3   Polyvinylidene Chloride (PVDC) Film Vapor Retarder

The PVDC film vapor retarder shall have a maximum moisture vapor 
transmission of 0.02 perms, minimum puncture resistance of 150 Beach units, 
a minimum tensile strength in any direction of 30 lb/inch when tested per 
ASTM D 882, and a maximum flame spread/smoke developed index of 25/50 per 
ASTM E 84.

2.1.9.4   Polyvinylidene Chloride Vapor Retarder Adhesive Tape

Requirements must meet the same as specified for PVDC Film Vapor Retarder 
in paragraph 2.1.9.2 above.

2.1.10   Vapor Retarder Not Required

ASTM C 1136, Type III, maximum moisture vapor transmission 0.10 perms, 
minimum puncture resistance 50 Beach units on all surfaces except ductwork, 
where Type IV, maximum moisture vapor transmission 0.10, a minimum puncture 
resistance of 25 Beach units is acceptable.
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2.1.11   Wire

Soft annealed ASTM A 580/A 580M Type 302, 304 or 316 stainless steel, 16 or 
18 gauge.

2.1.12   Sealants

Sealants shall be chosen from the butyl polymer type, the styrene-butadiene 
rubber type, or the butyl type of sealants.  Sealants shall have a maximum 
moisture vapor transmission of 0.02 perms, and a maximum flame spread/smoke 
developed index of 25/50 per ASTM E 84.

2.2   PIPE INSULATION MATERIALS

The Contractor shall comply with EPA requirements in accordance with 
Section 01670A RECYCLED / RECOVERED MATERIALS.  Pipe insulation materials 
shall be limited to those listed herein and shall meet the following 
requirements:

2.2.1   Aboveground Cold Pipeline

Insulation for minus 30 degrees to plus 60 degrees F for outdoor, indoor, 
exposed or concealed applications, shall be as follows:

a.  Flexible Elastomeric Cellular Insulation:  ASTM C 534, Type I or 
II.  Type II shall have vapor retarder skin on both sides of the 
insulation.

2.2.2   Aboveground Hot Pipeline

Insulation for above 60 degrees F, for outdoor, indoor, exposed or 
concealed applications shall meet the following requirements.  Supply the 
insulation with manufacturer's recommended factory-applied jacket.

a.  Mineral Fiber:  ASTM C 547, Types I, II or III, supply the 
insulation with manufacturer's recommended factory-applied jacket.

b.  Calcium Silicate:  ASTM C 533, Type I indoor only, or outdoors 
above 250 degrees F pipe temperature.  Supply insulation with the 
manufacturer's recommended factory-applied jacket.

c.  Cellular Glass:  ASTM C 552, Type II and Type III.  Supply the 
insulation with manufacturer's recommended factory-applied jacket.

d.  Flexible Elastomeric Cellular Insulation:  ASTM C 534, Type I or 
II to  200 degrees F service.

e.  Phenolic Insulation:  ASTM C 1126 Type III to 250 F service shall 
comply with ASTM C 795.  Supply the insulation with manufacturer's 
recommended factory-applied jacket.

f.  Perlite Insulation:  ASTM C 610

g.  Polyisocyanurate Insulation:  ASTM C 591, Type 1, to 300 degrees F 
service.  Supply the insulation with manufacturer's recommended 
factory applied jacket.
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2.2.3   Pre-Insulated Chilled Water and HTHW Pipes

All pre-insulated chilled water and HTHW (below 250 degrees F) pipes shall 
utilize polyurethane foam insulation in accordance with Section 02555A 
"Prefabricated Underground Heating/Cooling Distribution System."

2.3   DUCT INSULATION MATERIALS

Duct insulation materials shall be limited to those listed herein and shall 
meet the following requirements:

2.3.1   Rigid Mineral Fiber

ASTM C 612: Type IA, IB, II, III, & IV.

2.3.2   Flexible Mineral Fiber

ASTM C 553: Type I,or Type II up to 250 F.  ASTM C 1290 Type III.

2.3.3   Cellular Glass

ASTM C 552, Type I.

2.3.4   Phenolic Foam

ASTM C 1126: Type II shall comply with ASTM C 795.

2.3.5   Flexible Elastomeric Cellular

ASTM C 534: Type II.

2.3.6   Polyisocyanurate

ASTM C 591: Type 1.  Supply the insulation with manufacturer's recommended 
factory-applied jacket.

2.4   EQUIPMENT INSULATION MATERIALS

Equipment insulation materials shall be limited to those listed herein and 
shall meet the following requirements:

2.4.1   Cold Equipment Insulation

For equipment operating temperatures below 60 degrees F.

2.4.1.1   Cellular Glass

ASTM C 552: Type I, Type III, or Type IV as required.

2.4.1.2   Flexible Elastomeric Cellular Insulation

ASTM C 534, Type II.

2.4.1.3   Phenolic Foam

ASTM C 1126: Type II shall comply with ASTM C 795.
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2.4.1.4   Polyisocyanurate Foam

ASTM C 591, Type I.  Supply the insulation with manufacturer's 
factory-applied jacket.

2.4.2   Hot Equipment Insulation

For equipment operating temperatures above 60 degrees F.

2.4.2.1   Rigid Mineral Fiber

ASTM C 612: Type IA, IB, II, III, IV, or V as required for temperatures 
encountered to 1800 degrees F.

2.4.2.2   Flexible Mineral Fiber

ASTM C 553: Type I, II, III, IV, V, VI or VII as required for temperatures 
encountered to 1200 degrees F.

2.4.2.3   Calcium Silicate

ASTM C 533, Type I, in-doors only, or outdoors above 250 degrees F.  Pipe 
shape may be used on diesel engine exhaust piping and mufflers to 1200 
degrees F.

2.4.2.4   Cellular Glass

ASTM C 552: Type I, Type III, or Type IV as required.

2.4.2.5   Flexible Elastomeric Cellular Insulation

ASTM C 534, Type II, to 200 degrees F.

2.4.2.6   Phenolic Foam

ASTM C 1126, Type II, to 250 degrees F shall comply with ASTM C 795.

2.4.2.7   Molded Expanded Perlite

ASTM C 610.

2.4.2.8   Polyisocyanurate Foam: 

ASTM C 591, Type I to 300 degrees F service.  Supply the insulation with 
manufacturer's recommended factory-applied jacket.

PART 3   EXECUTION

3.1   APPLICATION - GENERAL

Insulation shall only be applied to unheated and uncooled piping and 
equipment.  Flexible elastomeric cellular insulation shall not be 
compressed at joists, studs, columns, ducts, hangers, etc.  The insulation 
shall not pull apart after a one hour period; any insulation found to pull 
apart after one hour, shall be replaced.

3.1.1   Installation

Except as otherwise specified, material shall be installed in accordance 
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with the manufacturer's written instructions.  "Apply insulation only to 
unheated and uncooled piping and equipment.  Do not compress insulation at 
joints, studs, columns, ducts, hangers, etc.  Insulation materials shall 
not be applied until tests and heat tracing specified in other sections of 
this specification are completed.  Material such as rust, scale, dirt and 
moisture shall be removed from surfaces to receive insulation.  Insulation 
shall be kept clean and dry.  Insulation shall not be removed from its 
shipping containers until the day it is ready to use and shall be returned 
to like containers or equally protected from dirt and moisture at the end 
of each workday.  Insulation that becomes dirty shall be thoroughly cleaned 
prior to use.  If insulation becomes wet or if cleaning does not restore 
the surfaces to like new condition, the insulation will be rejected, and 
shall be immediately removed from the jobsite.  Joints shall be staggered 
on multi layer insulation.  Mineral fiber thermal insulating cement shall 
be mixed with demineralized water when used on stainless steel surfaces.  
Insulation, jacketing and accessories shall be installed in accordance with 
MICA Insulation Stds plates except where modified herein or on the drawings.

3.1.2   Fire-stopping

Where pipes and ducts pass through fire walls, fire partitions, above grade 
floors, and fire rated chase walls, the penetration shall be sealed with 
fire stopping materials as specified in Section 07840A FIRESTOPPING.

3.1.3   Painting and Finishing

Painting shall be as specified in Section 09900 PAINTS AND COATINGS.

3.1.4   Installation of Flexible Elastomeric Cellular Insulation

Flexible elastomeric cellular insulation shall be installed with seams and 
joints sealed with rubberized contact adhesive.  Insulation with 
pre-applied adhesive is not permitted.  Flexible elastomeric cellular 
insulation shall not be used on surfaces greater than 200 degrees F.  Seams 
shall be staggered when applying multiple layers of insulation.  Insulation 
exposed to weather and not shown to have jacketing shall be protected with 
two coats of UV resistant finish as recommended by the manufacturer after 
the adhesive is dry.  A brush coating of adhesive shall be applied to both 
butt ends to be joined and to both slit surfaces to be sealed.  The 
adhesive shall be allowed to set until dry to touch but tacky under slight 
pressure before joining the surfaces.  Insulation seals at seams and joints 
shall not be capable of being pulled apart one hour after application.  
Insulation that can be pulled apart one hour after installation shall be 
replaced.

3.1.5   Welding

No welding shall be done on piping, duct or equipment without written 
approval of the Contracting Officer.  The capacitor discharge welding 
process may be used for securing metal fasteners to duct.

3.1.6   Pipes/Ducts/Equipment which  Require Insulation

Insulation is required on all pipes, ducts, or equipment, except for 
omitted items, as specified.
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3.2   PIPE INSULATION INSTALLATION

3.2.1   Pipe Insulation

3.2.1.1   General

Pipe insulation shall be installed on aboveground hot and cold pipeline 
systems as specified below to form a continuous thermal retarder, including 
straight runs, fittings and appurtenances unless specified otherwise.  
Installation shall be with full length units of insulation and using a 
single cut piece to complete a run.  Cut pieces or scraps abutting each 
other shall not be used.  Pipe insulation shall be omitted on the following:

a.  Pipe used solely for fire protection.

b.  Chromium plated pipe to plumbing fixtures.  However, fixtures for 
use by the physically handicapped shall have the hot water supply 
and drain, including the trap, insulated where exposed.

c.  Sanitary drain lines, except those which receive condensate shall 
be insulated a minimum of 15 feet from point of connection to 
condensate line.

d.  Water hammer arrestors.

3.2.1.2   Pipes Passing Through Walls, Roofs, and Floors

a.  Pipe insulation shall be continuous through the sleeve.

b.  An aluminum jacket with factory applied moisture retarder shall be 
provided over the insulation wherever penetrations require sealing.

c.  Where pipes penetrate interior walls, the aluminum jacket shall 
extend 2 inches beyond either side of the wall and shall be 
secured on each end with a band.

d.  Where penetrating floors, the aluminum jacket shall extend from a 
point below the backup material to a point 10 inches above the 
floor with one band at the floor and one not more than 1 inch from 
the end of the aluminum jacket.

e.  Where penetrating waterproofed floors, the aluminum jacket shall 
extend from below the backup material to a point 2 inchesabove the 
flashing with a band 1 inch from the end of the aluminum jacket.

f.  Where penetrating exterior walls, the aluminum jacket required for 
pipe exposed to weather shall continue through the sleeve to a 
point 2 inches beyond the interior surface of the wall.

g.  Where penetrating roofs, pipe shall be insulated as required for 
interior service to a point flush with the top of the flashing and 
sealed with vapor retarder coating.  The insulation for exterior 
application shall butt tightly to the top of flashing and interior 
insulation.  The exterior aluminum jacket shall extend 2 inches 
down beyond the end of the insulation to form a counter flashing.  
The flashing and counter flashing shall be sealed underneath with 
caulking.

h.  For hot water pipes supplying lavatories or other similar heated 
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service that requires insulation, the insulation shall be 
terminated on the backside of the finished wall.  The insulation 
termination shall be protected with two coats of vapor barrier 
coating with a minimum total thickness of 1/16 inch applied with 
glass tape embedded between coats (if applicable).  The coating 
shall extend out onto the insulation 2 inches and shall seal the 
end of the insulation.  Glass tape seams shall overlap 1 inch.  
The annular space between the pipe and wall penetration shall be 
caulked with approved fire stop material.  The pipe and wall 
penetration shall be covered with a properly sized (well fitting) 
escutcheon plate.  The escutcheon plate shall overlap the wall 
penetration at least 3/8 inches.

i.  For domestic cold water pipes supplying lavatories or other 
similar cooling service that requires insulation, the insulation 
shall be terminated on the finished side of the wall (i.e., 
insulation must cover the pipe throughout the wall penetration).  
The insulation shall be protected with two coats of vapor barrier 
coating with a minimum total thickness of 1/16 inch.  The coating 
shall extend out onto the insulation 2 inches and shall seal the 
end of the insulation.  The annular space between the outer 
surface of the pipe insulation and the wall penetration shall be 
caulked with an approved fire stop material having vapor retarder 
properties.  The pipe and wall penetration shall be covered with a 
properly sized (well fitting) escutcheon plate.  The escutcheon 
plate shall overlap the wall penetration by at least 3/8 inches.

3.2.1.3   Pipes Passing Through Hangers

a.  Insulation, whether hot or cold application, shall be continuous 
through hangers.  All horizontal pipes 2 inches and smaller shall 
be supported on hangers with the addition of a Type 40 protection 
shield to protect the insulation in accordance with MSS SP-69.  
Whenever insulation shows signs of being compressed, or when the 
insulation or jacket shows visible signs of distortion at or near 
the support shield, insulation inserts as specified below for 
piping larger than 2 inches shall be installed.

b.  Horizontal pipes larger than 2 inches at 60 degrees F and above 
shall be supported on hangers in accordance with MSS SP-69, and 
Section 15400A PLUMBING, GENERAL PURPOSE.

c.  Horizontal pipes larger than 2 inches and below 60 degrees F shall 
be supported on hangers with the addition of a Type 40 protection 
shield in accordance with MSS SP-69.  An insulation insert of 
cellular glass, calcium silicate (or perlite above 80 F), or the 
necessary strength polyisocyanurate shall be installed above each 
shield.  The insert shall cover not less than the bottom 
180-degree arc of the pipe.  Inserts shall be the same thickness 
as the insulation, and shall extend 2 inches on each end beyond 
the protection shield.  When insulation inserts are required per 
the above, and the insulation thickness is less than 1 inch, 
wooden or cork dowels or blocks may be installed between the pipe 
and the shield to prevent the weight of the pipe from crushing the 
insulation, as an option to installing insulation inserts.  The 
insulation jacket shall be continuous over the wooden dowel, 
wooden block, or insulation insert.

d.  Vertical pipes shall be supported with either Type 8 or Type 42 
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riser clamps with the addition of two Type 40 protection shields 
in accordance with MSS SP-69 covering the 360-degree arc of the 
insulation.  An insulation insert of cellular glass or calcium 
silicate shall be installed between each shield and the pipe.  The 
insert shall cover the 360-degree arc of the pipe.  Inserts shall 
be the same thickness as the insulation, and shall extend 2 inches 
on each end beyond the protection shield.  When insulation inserts 
are required per the above, and the insulation thickness is less 
than 1 inch, wooden or cork dowels or blocks may be installed 
between the pipe and the shield to prevent the hanger from 
crushing the insulation, as an option instead of installing 
insulation inserts.  The insulation jacket shall be continuous 
over the wooden dowel, wooden block, or insulation insert.  The 
vertical weight of the pipe shall be supported with hangers 
located in a horizontal section of the pipe.  When the pipe riser 
is longer than 30 feet, the weight of the pipe shall be 
additionally supported with hangers in the vertical run of the 
pipe that are directly clamped to the pipe, penetrating the pipe 
insulation.  These hangers shall be insulated and the insulation 
jacket sealed as indicated herein for anchors in a similar service.

e.  Inserts shall be covered with a jacket material of the same 
appearance and quality as the adjoining pipe insulation jacket, 
shall overlap the adjoining pipe jacket 1-1/2 inches, and shall be 
sealed as required for the pipe jacket.  The jacket material used 
to cover inserts in flexible elastomeric cellular insulation shall 
conform to ASTM C 1136, Type 1, and is allowed to be of a 
different material than the adjoining insulation material.

3.2.1.4   Flexible Elastomeric Cellular Pipe Insulation

Flexible elastomeric cellular pipe insulation shall be tubular form for 
pipe sizes 6 inches and less.  Type II sheet insulation used on pipes 
larger than 6 inches shall not be stretched around the pipe.  On pipes 
larger than 12 inches, the insulation shall be adhered directly to the pipe 
on the lower 1/3 of the pipe.  Seams shall be staggered when applying 
multiple layers of insulation.  Sweat fittings shall be insulated with 
miter-cut pieces the same size as on adjacent piping.  Screwed fittings 
shall be insulated with sleeved fitting covers fabricated from miter-cut 
pieces and shall be overlapped and sealed to the adjacent pipe insulation.

3.2.1.5   Pipes in high abuse areas.

In high abuse areas such as janitor closets and mechanical rooms, welded PVC
 jackets shall be utilized for all piping in these areas.

3.2.2   Aboveground Cold Pipelines

The following cold pipelines shall be insulated per Table I minus 30 
degrees to plus 60 degrees F:

a.  Domestic cold and chilled drinking water.

b.  Make-up water.

c.  Horizontal and vertical portions of interior roof drains.

e.  Chilled water.
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f.  Dual temperature water, i.e. HVAC hot/chilled water (repair of 
existing).

g.  Air conditioner condensate drains.

3.2.2.1   Insulation Thickness

Insulation thickness for cold pipelines shall be determined using Table I.

Table I - Cold Piping Insulation Thickness
Pipe Size (inches)

                         Run-outs  1 in      1.25 -    2.5 -     5 -    8 in
Type of                  up to      &        2 in      4 in      6 in    &
Service       Material   2 in*     less                                larger

Chilled water  CG       1.5       1.5       2.0       2.0       2.0      2.0
supply &       FC       1.0       1.0       1.0       1.0       1.0      1.0
return         PF       1.5       1.5       1.5       1.5       1.5      1.5
(excluding     PC       1.0       1.0       1.0       1.0       1.0      1.0
pre-insulated
pipe)

Cold domestic  CG       1.5       1.5       1.5       1.5       1.5      1.5
water, above   FC       0.5       0.5       0.5       0.5       0.5      0.5
and below      PF       1.5       1.5       1.5       1.5       1.5      1.5
ceilings       PC       1.0       1.0       1.0       1.0       1.0      1.0
& makeup
water

Exposed        FC       0.5       0.5       0.5       0.5       3/4      3/4
lavatory       MF       0.5       1.0       1.0       1.5       1.5      1.5
drains and
domestic water
lines serving&
plumbing fix-
tures for
handicap
personnel

Horizontal     FC                 0.5       0.5       0.5       0.5      0.5
& vertical     PF                 1.5       1.5       1.5       1.5      1.5
roof drain     CG                 1.5       1.5       1.5       1.5      1.5
leaders        PC                 1.0       1.0       1.0       1.0      1.0
(including
new leaders
in crawl
spaces)

Air            FC                 3/8       0.5       0.5       N/A      N/A
conditioning   PF                 1.5       1.5       1.5       N/A      N/A
condensate     PC                 1.0       1.0       1.0       N/A      N/A
drain located
inside building

*When run-outs to terminal units exceed 12 feet, the entire length of run-out 
shall be insulated like main feed pipe.  Insulations may not be applied if 
their flame and smoke developed ratings exceed the requirements of 25/50 
established in this guide specification.  Layered insulations, or 
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Table I - Cold Piping Insulation Thickness
Pipe Size (inches)

                         Run-outs  1 in      1.25 -    2.5 -     5 -    8 in
Type of                  up to      &        2 in      4 in      6 in    &
Service       Material   2 in*     less                                larger
installation where multiple layers of the same insulation are used, must be 
checked for this (in particular if the insulation has been rated per ASTM E 84
for one thickness).

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
MF - Mineral Fiber
FC - Flexible Elastomeric Cellular
PC - Polyisocyanurate Foam

3.2.2.2   Jacket for Mineral Fiber, Cellular Glass, Phenolic Foam, and 
Polyisocyanurate Foam Insulated Pipe

Insulation shall be covered with a factory applied vapor retarder jacket or 
field applied seal welded PVC jacket.  In high abuse areas such as janitor 
closets and traffic areas in equipment rooms, kitchens, and mechanical 
rooms, PVC jackets shall be utilized in addition to vapor barrier specified.

3.2.2.3   Insulation for Straight Runs (Mineral Fiber, Cellular Glass, 
Phenolic Foam and Polyisocyanurate Foam)

a.  Insulation shall be applied to the pipe with joints tightly 
butted.  All butted joints and ends shall be sealed with joint 
sealant and sealed with a vapor retarder coating or PVDC adhesive 
tape.

b.  Longitudinal laps of the jacket material shall overlap not less 
than 1-1/2 inches.  Butt strips 3 inches wide shall be provided 
for circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
4 inch centers if not factory self-sealing.  If staples are used, 
they shall be sealed per item "e." below.  Note that staples are 
not required with cellular glass systems.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between 40 degrees and 120 degrees F during 
installation.  The lap system shall be installed in accordance 
with manufacturer's recommendations.  Stapler shall be used only 
if specifically recommended by the manufacturer.  Where gaps 
occur, the section shall be replaced or the gap repaired by 
applying adhesive under the lap and then stapling.

e.  All Staples, including those used to repair factory self-seal lap 
systems, shall be coated with a vapor retarder coating or PVDC 
adhesive tape.  All seams, except those on factory self-seal 
systems shall be coated with vapor retarder coating or PVDC 
adhesive tape.

f.  Breaks and punctures in the jacket material shall be patched by 
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wrapping a strip of jacket material around the pipe and securing 
it with adhesive, stapling, and coating with vapor retarder coating
 or PVDC adhesive tape.  The patch shall extend not less than 
1-1/2 inches past the break.

g.  At penetrations such as thermometers, the voids in the insulation 
shall be filled and sealed with vapor retarder coating or PVDC 
adhesive tape.

3.2.2.4   Insulation for Fittings and Accessories

a.  Pipe insulation shall be tightly butted to the insulation of the 
fittings and accessories.  The butted joints and ends shall be 
sealed with joint sealant and sealed with a vapor retarder coating 
or PVDC adhesive tape.

b.  Precut or preformed insulation shall be placed around all fittings 
and accessories and shall conform to MICA plates except as 
modified herein:  5 for anchors; 10, 11, and 13 for fittings; 14 
for valves; and 17 for flanges and unions.  Insulation shall be 
the same insulation as the pipe insulation, including same 
density, thickness, and thermal conductivity.  Where 
precut/preformed is unavailable, rigid preformed pipe insulation 
sections may be segmented into the shape required.  Insulation of 
the same thickness and conductivity as the adjoining pipe 
insulation shall be used.  If nesting size insulation is used, the 
insulation shall be overlapped 2 inches or one pipe diameter.  
Elbows insulated using segments shall conform to MICA Tables 12.20 
"Mitered Insulation Elbow'.

c.  Upon completion of insulation installation on flanges, unions, 
valves, strainers, anchors, fittings and accessories, 
terminations, seams, joints and insulation not protected by 
factory vapor retarder jackets or PVC fitting covers shall be 
protected with PVDC adhesive tape or two coats of vapor retarder 
coating with a minimum total thickness of 1/16 inch, applied with 
glass tape embedded between coats.  Tape seams shall overlap 1 inch. 
 The coating shall extend out onto the adjoining pipe insulation 2 
inches.  Fabricated insulation with a factory vapor retarder 
jacket shall be protected with PVDC adhesive tape or two coats of 
vapor retarder coating with a minimum thickness of 1/16 inch and 
with a 2 inch wide glass tape embedded between coats.  Where 
fitting insulation butts to pipe insulation, the joints shall be 
sealed with a vapor retarder coating and a 4 inch wide ASJ tape 
which matches the jacket of the pipe insulation.

d.  Anchors attached directly to the pipe shall be insulated for a 
sufficient distance to prevent condensation but not less than 6 
inches from the insulation surface.

e.  Insulation shall be marked showing the location of unions, 
strainers, and check valves.

3.2.2.5   Optional PVC Fitting Covers

At the option of the Contractor, premolded, one or two piece PVC fitting 
covers may be used in lieu of the vapor retarder and embedded glass tape.  
Factory precut or premolded insulation segments shall be used under the 
fitting covers for elbows.  Insulation segments shall be the same 
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insulation as the pipe insulation including same density, thickness, and 
thermal conductivity.  The covers shall be secured by PVC vapor retarder 
tape, adhesive, seal welding or with tacks made for securing PVC covers.  
Seams in the cover, and tacks and laps to adjoining pipe insulation jacket, 
shall be sealed with vapor retarder tape to ensure that the assembly has a 
continuous vapor seal.

3.2.3   Aboveground Hot Pipelines

The following hot pipelines above 60 degrees F shall be insulated per Table 
II:

a.  Domestic hot water supply & re-circulating system.

b.  Steam.

c.  Condensate & compressed air discharge.

d.  Hot water heating.

3.2.3.1   Insulation Thickness

Insulation thickness for hot pipelines shall be determined using Table II.

LEGEND:

PF - Phenolic Foam
CG - Cellular Glass
CS - Calcium Silicate
MF - Mineral Fiber
FC - Flexible Elastomeric Cellular
PL - Perlite
PC - Polyisocyanurate Foam

Table II - Hot Piping Insulation Thickness
Pipe Size (inches)

Type of                     Run-outs  1 in      1.25 -  2.5 -   5 -    8 in
Service                     up to      &        2       4       6        &
(degrees F)      Material   2 in *    less      in      in      in     larger
                                                                              

Hot domestic       CG        1.5       1.5      1.5     1.5     1.5      1.5
water supply &     FC        0.5       0.5      1.0     1.0     1.5      1.5
re-circulating     PF        0.5       0.5      1.0     1.0     1.0      1.0
system, & water    MF        0.5       1.5      1.5     1.5     1.5      1.5
defrost lines      PC        1.0       1.0      1.0     1.0     1.0      1.0
(200 F max)**

Steam &            CG                  1.5       2.0     2.0     2.0     3.5
condensate         PF                  1.0       1.0     1.0     1.0     1.5
return (201        MF                  1.5       1.5     2.0     2.0     2.5
250 F)             CS/PL               1.5       2.0     2.5     2.5     3.5
                   PC                  1.0       1.0     1.0     1.0     1.0

Heating hot        CG        1.5       1.5       2.0     2.0     2.5     3.0
water, supply      PF        0.5       1.0       1.0     1.0     1.0     1.5
& return           MF        0.5       1.5       1.5     2.0     2.5     3.0
(250 F max)        CS        1.0       1.5       2.0     2.5     2.5     3.0
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Table II - Hot Piping Insulation Thickness
Pipe Size (inches)

Type of                     Run-outs  1 in      1.25 -  2.5 -   5 -    8 in
Service                     up to      &        2       4       6        &
(degrees F)      Material   2 in *    less      in      in      in     larger
                                                                              
(excluding         PC        1.0       1.0       1.0     1.0     1.0     1.0
pre-insulated
pipe)

*  When run-outs to terminal units exceed 12 feet, the entire length of 
run-out shall be insulated like the main feed pipe.

** Applies to re-circulating sections of service or domestic hot water 
systems and first 8 feet from storage tank for non-re-circulating systems.

3.2.3.2   Jacket for Insulated Hot Pipe, Except Pipe Insulated with Flexible 
Elastomeric Cellular

Insulation shall be covered, in accordance with manufacturer's 
recommendations, with a factory applied Type II jacket or field applied 
aluminum where required or seal welded PVC.

3.2.3.3   Insulation for Straight Runs

a.  Insulation shall be applied to the pipe with joints tightly butted.

b.  Longitudinal laps of the jacket material shall overlap not less 
than 1-1/2 inches, and butt strips 3 inches wide shall be provided 
for circumferential joints.

c.  Laps and butt strips shall be secured with adhesive and stapled on 
4 inch centers if not factory self-sealing.  Adhesive may be 
omitted where pipe is concealed.

d.  Factory self-sealing lap systems may be used when the ambient 
temperature is between 40 degrees and 120 degrees F and shall be 
installed in accordance with manufacturer's instructions.  Laps 
and butt strips shall be stapled whenever there is non-adhesion of 
the system.  Where gaps occur, the section shall be replaced or 
the gap repaired by applying adhesive under the lap and then 
stapling.

e.  Breaks and punctures in the jacket material shall be patched by 
either wrapping a strip of jacket material around the pipe and 
securing with adhesive and staple on 4 inch centers (if not 
factory self-sealing), or patching with tape and sealing with a 
brush coat of vapor retarder coating.  Adhesive may be omitted 
where pipe is concealed.  Patch shall extend not less than 1-1/2 
inches past the break.

f.  Installation of flexible elastomeric cellular pipe insulation 
shall be by slitting the tubular sections and applying them onto 
the piping or tubing.  Alternately, whenever possible slide 
un-slit sections over the open ends of piping or tubing.  All 
seams and butt joints shall be secured and sealed with adhesive.  
When using self seal products only the butt joints shall be 
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secured with adhesive.  Insulation shall be pushed on the pipe, 
never pulled.  Stretching of insulation may result in open seams 
and joints.  All edges shall be clean cut.  Rough or jagged edges 
of the insulation shall not be permitted.  Proper tools such as 
sharp knives shall be used.  Type II sheet insulation when used on 
pipe larger than 6 inches shall not be stretched around the pipe.  
On pipes larger than 12 inches, adhere sheet insulation directly 
to the pipe on the lower 1/3 of the pipe.

3.2.3.4   Insulation for Fittings and Accessories

a.  Pipe insulation shall be tightly butted to the insulation of the 
fittings and accessories.

b.  Precut or preformed insulation shall be placed around all fittings 
and accessories and shall conform to MICA plates, except as 
modified herein:  5 for anchors; 10, 11, 12,and 13 for fittings; 
14, 15 and 16 for valves; 17 for flanges and unions; and 18 for 
couplings.  Insulation shall be the same as the pipe insulation, 
including same density, thickness, and thermal conductivity.  
Where precut/preformed is unavailable, rigid preformed pipe 
insulation sections may be segmented into the shape required.  
Insulation of the same thickness and conductivity as the adjoining 
pipe insulation shall be used.  If nesting size insulation is 
used, the insulation shall be overlapped 2 inches or one pipe 
diameter.  Elbows insulated using segments shall conform to MICA 
Tables 12.20 "Mitered Insulation Elbow".

c.  Upon completion of installation of insulation on flanges, unions, 
valves, strainers, anchors, fittings and accessories, terminations 
and insulation not protected by factory jackets or PVC fitting 
covers shall be protected with two coats of adhesive applied with 
glass tape embedded between coats.  Tape seams shall overlap 1 
inch.  Adhesive shall extend onto the adjoining insulation not 
less than 2 inches.  The total dry film thickness shall be not 
less than 1/16 inch.

d.  Insulation terminations shall be tapered to unions at a 45-degree 
angle.

e.  At the option of the Contractor, factory pre-molded one- or 
two-piece PVC fitting covers may be used in lieu of the adhesive 
and embedded glass tape.  Factory pre-molded segments or factory 
or field cut blanket insert insulation segments shall be used 
under the cover and shall be the same thickness as adjoining pipe 
insulation.  The covers shall be secured by PVC vapor retarder 
tape, adhesive, seal welding or with tacks made for securing PVC 
covers.

3.2.4   Piping Exposed to Weather

Piping exposed to weather shall be insulated and jacketed as specified for 
the applicable service inside the building.  After this procedure, an 
aluminum jacket or PVC jacket shall be applied.  PVC jacketing requires no 
factory-applied jacket beneath it, however an all service jacket shall be 
applied if factory applied jacketing is not furnished.  Flexible 
elastomeric cellular insulation exposed to weather shall be treated in 
accordance with paragraph INSTALLATION OF FLEXIBLE ELASTOMERIC CELLULAR 
INSULATION.
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3.2.4.1   Aluminum Jacket

The jacket for hot piping may be factory applied.  The jacket shall overlap 
not less than 2 inches at longitudinal and circumferential joints and shall 
be secured with bands at not more than 12 inch centers.  Longitudinal 
joints shall be overlapped down to shed water and located at 4 or 8 o'clock 
positions.  Joints on piping 60 degrees F and below shall be sealed with 
caulking while overlapping to prevent moisture penetration.  Where 
jacketing on piping 60 degrees F and below abuts an un-insulated surface, 
joints shall be caulked to prevent moisture penetration.  Joints on piping 
above 60 degrees F shall be sealed with a moisture retarder.

3.2.4.2   Insulation for Fittings

Flanges, unions, valves, fittings, and accessories shall be insulated and 
finished as specified for the applicable service.  Two coats of breather 
emulsion type weatherproof mastic (impermeable to water, permeable to air) 
recommended by the insulation manufacturer shall be applied with glass tape 
embedded between coats.  Tape overlaps shall be not less than 1 inch and 
the adjoining aluminum jacket not less than 2 inches.  Factory preformed 
aluminum jackets may be used in lieu of the above.  Molded PVC fitting 
covers shall be provided when PVC jackets are used for straight runs of 
pipe.  PVC fitting covers shall have adhesive welded joints and shall be 
weatherproof.

3.2.4.3   PVC Jacket

PVC jacket shall be ultraviolet resistant and adhesive welded weather tight 
with manufacturer's recommended adhesive.  Installation shall include 
provision for thermal expansion.

3.3   DUCT INSULATION INSTALLATION

Corner angles shall be installed on external corners of insulation on 
ductwork in exposed finished spaces before covering with jacket.

3.3.1   Duct Insulation Thickness

Duct insulation thickness shall be in accordance with Table III.
Maximum thickness for flexible elastomeric cellular insulation shall not 
exceed 25 mm, and maximum thickness for polyisocyanurate foam insulation 
shall not exceed 40 mm to comply with ASTM E 84 flame spread/smoke 
developed ratings of 25/50

Table III - Minimum Duct Insulation (inches)

                                                                  
           Cold Air Ducts                                 2.0
           Relief Ducts                                   1.5
           Fresh Air Intake Ducts                         1.5
           Exhaust Air Ducts                              1.0
           Warm Air Ducts                                 2.0
           Relief Ducts                                   1.5
           Fresh Air Intake Ducts                         1.5
           Exhaust Air Ducts                              1.0
           Makeup Air Ducts                               1.5

Maximum thickness for flexible elastomeric cellular insulation shall not 
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exceed 1 inch and maximum thickness for polyisocyanurate foam insulation 
shall not exceed 1.5 inch, to comply with ASTM E 84 flame spread/smoke 
developed ratings of 25/50.

3.3.2   Insulation and Vapor Retarder for Cold Air Duct

Insulation and vapor retarder shall be provided for the following cold air 
ducts and associated equipment.

a.  Supply ducts.

b.  Return air ducts.

c.  Relief ducts.

d.  Flexible run-outs (field-insulated).

e.  Plenums.

f.  Duct-mounted coil casings.

g.  Coil headers and return bends.

h.  Coil casings.

i.  Fresh air intake ducts.

j.  Filter boxes.

k.  Mixing boxes (field-insulated).

l.  Supply fans (field-insulated).

m.  Site-erected air conditioner casings.

n.  Makeup air unit supply ducts.

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density 3/4 pcf and rigid type where exposed, minimum density 3 pcf.
  Insulation for round/oval ducts shall be flexible type, minimum density 
3/4 pcf with a factory Type I or II jacket; or, a semi rigid board, minimum 
density 3 pcf, formed or fabricated to a tight fit, edges beveled and 
joints tightly butted and staggered, with a factory applied Type I or II 
all service jacket.  Insulation for exposed ducts shall be provided with 
either a white, paint-able, factory-applied Type I jacket or a vapor 
retarder jacket coating finish as specified.  Insulation on concealed duct 
shall be provided with a factory-applied Type I or II vapor retarder 
jacket.  The total dry film thickness shall be approximately 1/16 inch..  
Duct insulation shall be continuous through sleeves and prepared openings 
except firewall penetrations.  Duct insulation terminating at fire dampers, 
shall be continuous over the damper collar and retaining angle of fire 
dampers, which are exposed to unconditioned air and which may be prone to 
condensate formation.  Duct insulation and vapor retarder shall cover the 
collar, neck, and any un-insulated surfaces of diffusers, registers and 
grills.  Vapor retarder materials shall be applied to form a complete 
unbroken vapor seal over the insulation.  Sheet Metal Duct shall be sealed 
in accordance with Section 15895A AIR SUPPLY, DISTRIBUTION, VENTILATION, 
AND EXHAUST SYSTEM.
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3.3.2.1   Installation on Concealed Duct

a.  For rectangular, oval or round ducts, insulation shall be attached 
by applying adhesive around the entire perimeter of the duct in 6 
inch wide strips on 12 inch centers.

b.  For rectangular and oval ducts, 24 inches and larger insulation 
shall be additionally secured to bottom of ducts by the use of 
mechanical fasteners.  Fasteners shall be spaced on 16 inch 
centers and not more than 16 inches from duct corners.

c.  For rectangular, oval and round ducts, mechanical fasteners shall 
be provided on sides of duct risers for all duct sizes.  Fasteners 
shall be spaced on 16 inch centers and not more than 16 inches 
from duct corners.

d.  Insulation shall be impaled on the mechanical fasteners (self 
stick pins) where used and shall be pressed thoroughly into the 
adhesive.  Care shall be taken to ensure vapor retarder jacket 
joints overlap 2 inches.  The insulation shall not be compressed 
to a thickness less than that specified.  Insulation shall be 
carried over standing seams and trapeze-type duct hangers.

e.  Self-locking washers shall be installed where mechanical fasteners 
are used.  The pin shall be trimmed back and bent over.

f.  Jacket overlaps shall be secured with staples and tape as 
necessary to ensure a secure seal.  Staples, tape and seams shall 
be coated with a brush coat of vapor retarder coating or PVDC 
adhesive tape.

g.  Breaks in the jacket material shall be covered with patches of the 
same material as the vapor retarder jacket.  The patches shall 
extend not less than 2 inches beyond the break or penetration in 
all directions and shall be secured with tape and staples.  
Staples and tape joints shall be sealed with a brush coat of vapor 
retarder coating or PVDC adhesive tape.

h.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, voids in the insulation shall be filled and the 
penetration sealed with a brush coat of vapor retarder coating or 
PVDC adhesive tape.

i.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish or tape 
with a brush coat of vapor retarder coating..  The coating shall 
overlap the adjoining insulation and un-insulated surface 2 inches.
  Pin puncture coatings shall extend 2 inches from the puncture in 
all directions.

j.  Where insulation standoff brackets occur, insulation shall be 
extended under the bracket and the jacket terminated at the 
bracket.

3.3.2.2   Installation on Exposed Duct Work

a.  For rectangular ducts, rigid insulation shall be secured to the 
duct by mechanical fasteners on all four sides of the duct, spaced 
not more than 12 inches apart and not more than 3 inches from the 
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edges of the insulation joints.  A minimum of two rows of 
fasteners shall be provided for each side of duct 12 inches and 
larger.  One row shall be provided for each side of duct less than 
12 inches.

b.  Duct insulation shall be formed with minimum jacket seams.  Each 
piece of rigid insulation shall be fastened to the duct using 
mechanical fasteners.  When the height of projections is less than 
the insulation thickness, insulation shall be brought up to 
standing seams, reinforcing, and other vertical projections and 
shall not be carried over.  Vapor retarder jacket shall be 
continuous across seams, reinforcing, and projections.  When 
height of projections is greater than the insulation thickness, 
insulation and jacket shall be carried over.

c.  Insulation shall be impaled on the fasteners; self-locking washers 
shall be installed and the pin trimmed or bent over.

d.  Joints in the insulation jacket shall be sealed with a 4 inchwide 
strip of tape.  Tape  seams shall be sealed with a brush coat of 
vapor retarder coating.

e.  Breaks and ribs or standing seam penetrations in the jacket 
material shall be covered with a patch of the same material as the 
jacket.  Patches shall extend not less than 2 inches beyond the 
break or penetration and shall be secured with tape and stapled.  
Staples and joints shall be sealed with a brush coat of vapor 
retarder coating.

f.  At jacket penetrations such as hangers, thermometers, and damper 
operating rods, the voids in the insulation shall be filled and 
the penetrations sealed with a brush coat of vapor retarder 
coating.

g.  Insulation terminations and pin punctures shall be sealed and 
flashed with a reinforced vapor retarder coating finish.  The 
coating shall overlap the adjoining insulation and un-insulated 
surface  2 inches.  Pin puncture coatings shall extend 2 inches 
from the puncture in all directions.

h.  Oval and round ducts, flexible type, shall be insulated with 
factory Type I jacket insulation with minimum density of 3/4 pcf, 
attached as per MICA standards.

3.3.3   Insulation for Warm Air Duct

Insulation and vapor barrier shall be provided for the following warm air 
ducts and associated equipment:.

a.  Supply ducts.

b.  Return air ducts

c.  Relief air ducts

d.  Flexible run-outs (field insulated)

e.  Plenums
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f.  Duct-mounted coil casings

g.  Coil-headers and return bends

h.  Coil casings.

i.  Fresh air intake ducts

j.  Filter boxes

k.  Mixing boxes

l.  Supply fans

m.  Site-erected air conditioner casings

n.  Makeup air supply ducts

o.  Toilet exhaust ducts

Insulation for rectangular ducts shall be flexible type where concealed, 
minimum density 3/4 pcf; and rigid type where exposed, minimum density 3 
pcf.  Insulation on exposed ducts shall be provided with a white, 
paint-able, factory-applied Type II jacket, or finished with adhesive 
finish.  Flexible type insulation shall be used for round ducts, minimum 
density 3/4 pcf with a factory-applied Type II jacket.  Insulation on 
concealed duct shall be provided with a factory-applied Type II jacket.  
Adhesive finish where indicated to be used shall be accomplished by 
applying two coats of adhesive with a layer of glass cloth embedded between 
the coats.  The total dry film thickness shall be approximately 1/16 inch.  
Duct insulation shall be continuous through sleeves and prepared openings.  
Duct insulation shall terminate at fire dampers and flexible connections.

3.3.3.1   Installation on Concealed Duct

a.  For rectangular, oval and round ducts, insulation shall be 
attached by applying adhesive around the entire perimeter of the 
duct in 6 inch wide strips on 12 inch centers.

b.  For rectangular and oval ducts 24 inches and larger, insulation 
shall be secured to the bottom of ducts by the use of mechanical 
fasteners.  Fasteners shall be spaced on 18 inch centers and not 
more than 18 inches from duct corner.

c.  For rectangular, oval and round ducts, mechanical fasteners shall 
be provided on sides of duct risers for all duct sizes.  Fasteners 
shall be spaced on 18 inch centers and not more than 18 inches 
from duct corners.

d.  The insulation shall be impaled on the mechanical fasteners where 
used.  The insulation shall not be compressed to a thickness less 
than that specified.  Insulation shall be carried over standing 
seams and trapeze-type hangers.

e.  Self-locking washers shall be installed where mechanical fasteners 
are used and the pin trimmed and bent over.

f.  Insulation jacket shall overlap not less than 2 inches at joints 
and the lap shall be secured and stapled on 4 inch centers.
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3.3.3.2   Installation on Exposed Duct

a.  For rectangular ducts, the rigid insulation shall be secured to 
the duct by the use of mechanical fasteners on all four sides of 
the duct, spaced not more than 16 inches apart and not more than 6 
inches from the edges of the insulation joints.  A minimum of two 
rows of fasteners shall be provided for each side of duct 12 inches
 and larger and a minimum of one row for each side of duct less 
than 12 inches.

b.  Duct insulation with factory-applied jacket shall be formed with 
minimum jacket seams, and each piece of rigid insulation shall be 
fastened to the duct using mechanical fasteners.  When the height 
of projection is less than the insulation thickness, insulation 
shall be brought up to standing seams, reinforcing, and other 
vertical projections and shall not be carried over the projection. 
 Jacket shall be continuous across seams, reinforcing, and 
projections.  Where the height of projections is greater than the 
insulation thickness, insulation and jacket shall be carried over 
the projection.

c.  Insulation shall be impaled on the fasteners; self-locking washers 
shall be installed and pin excess clipped and bent over.

d.  Joints on jacketed insulation shall be sealed with a 4 inch wide 
strip of tape and brushed with vapor retarder coating.

e.  Breaks and penetrations in the jacket material shall be covered 
with a patch of the same material as the jacket.  Patches shall 
extend not less than 2 inches beyond the break or penetration and 
shall be secured with adhesive and stapled.

f.  Insulation terminations and pin punctures shall be sealed with 
tape and brushed with vapor retarder coating.

g.  Oval and round ducts, flexible type, shall be insulated with 
factory Type I jacket insulation, minimum density of 3/4 pcf 
attached by staples spaced not more than 16 inches and not more 
than 6 inches from the degrees of joints.  Joints shall be sealed 
in accordance with item "d." above.

3.3.4   Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose below and above 60 degrees F, ducts 
shall be insulated as specified for cold air duct.

3.3.5   Duct Test Holes

After duct systems have been tested, adjusted, and balanced, breaks in the 
insulation and jacket shall be repaired in accordance with the applicable 
section of this specification for the type of duct insulation to be 
repaired.

3.4   EQUIPMENT INSULATION INSTALLATION

3.4.1   General

Removable insulation sections shall be provided to cover parts of equipment 
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that must be opened periodically for maintenance including vessel covers, 
fasteners, flanges and accessories.  Equipment insulation shall be omitted 
on the following:

a.  Hand-holes.

b.  Boiler manholes.

c.  Cleanouts.

d.  ASME stamps.

e.  Manufacturer's nameplates.

3.4.2   Insulation for Cold Equipment

Cold equipment below 60 degrees F:  Insulation shall be furnished on 
equipment handling media below 60 degrees F including the following:

a.  Pumps.

b.  Refrigeration equipment parts that are not factory insulated.

c.  Drip pans under chilled equipment.

d.  Cold water storage tanks.

e.  Water softeners.

f.  Duct mounted coils.

g.  Cold and chilled water pumps.

h.  Pneumatic water tanks.

i.  Roof drain bodies.

j.  Air handling equipment parts that are not factory insulated.

k.  Expansion and air separation tanks.

l.  [AM#0002] Shot feeders.

m.  [AM#0002] Traps and trap arms of sinks used for condensate 
discharge.

3.4.2.1   Insulation Type

Insulation shall be suitable for the temperature encountered.  Thicknesses 
shall be as follows:

a.  Equipment handling media between  35 and 60 degrees F: 1.5 inch 
thick cellular glass, 1 inch thick flexible elastomeric cellular, 
1.5 inch thick phenolic foam, or 1 inch thick polyisocyanurate 
foam.

b.  Equipment handling media between  0 degree F and 34 degrees F: 3 
inch thick cellular glass, 1 1/2 inch flexible elastomeric 
cellular,  1 1/2 inch thick phenolic foam, or 1 1/2 inch thick 
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polyisocyanurate foam.

c.  Equipment handling media between  minus 30 degrees F and 1 degree 
F: 3 1/2 inch thick cellular glass 1 3/4 inch thick flexible 
elastomeric cellular, 1 1/2 inch thick phenolic foam, or 1 1/2 inch
 thick polyisocyanurate foam.

3.4.2.2   Pump Insulation

a.  Insulate pumps by forming a box around the pump housing.  The box 
shall be constructed by forming the bottom and sides using joints 
that do not leave raw ends of insulation exposed.  Joints between 
sides and between sides and bottom shall be joined by adhesive 
with lap strips for rigid mineral fiber and contact adhesive for 
flexible elastomeric cellular insulation.  The box shall conform 
to the requirements of MICA Insulation Stds plate No. 49 when 
using flexible elastomeric cellular insulation.  Joints between 
top cover and sides shall fit tightly forming a female shiplap 
joint on the side pieces and a male joint on the top cover, thus 
making the top cover removable.

b.  Exposed insulation corners shall be protected with corner angles.

c.  Upon completion of installation of the insulation, including 
removable sections, two coats of vapor retarder coating shall be 
applied with a layer of glass cloth embedded between the coats.  
The total dry thickness of the finish shall be 1/16 inch.  A 
parting line shall be provided between the box and the removable 
sections allowing the removable sections to be removed without 
disturbing the insulation coating.  Caulking shall be applied to 
parting line, between equipment and removable section insulation, 
and at all penetrations.

3.4.2.3   Other Equipment

a.  Insulation shall be formed or fabricated to fit the equipment.  To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered.

b.  Insulation shall be secured in place with bands or wires at 
intervals as recommended by the manufacturer but not more than 12 
inch centers except flexible elastomeric cellular which shall be 
adhered.  Insulation corners shall be protected under wires and 
bands with suitable corner angles.

c.  Phenolic foam insulation shall be set in a coating of bedding 
compound and joints shall be sealed with bedding compound as 
recommended by the manufacturer.  Cellular glass shall be 
installed in accordance with manufacturer's instructions.  Joints 
and ends shall be sealed with joint sealant, and sealed with a 
vapor retarder coating.

d.  Insulation on heads of heat exchangers shall be removable.  
Removable section joints shall be fabricated using a male-female 
shiplap type joint.  The entire surface of the removable section 
shall be finished by applying two coats of vapor retarder coating 
with a layer of glass cloth embedded between the coats.  The total 
dry thickness of the finish shall be 1/16 inch.

SECTION 15080A  Page 28



FY04 BARRACKS UPGRADES ACCOMPANYING AMENDMENT NO. 0002
FORT POLK, LOUISIANA TO SOLICITATION  NO. W9126G-04-R-0044

e.  Exposed insulation corners shall be protected with corner angles.

f.  Insulation on equipment with ribs shall be applied over 6 x 6 
inches by 12 gauge welded wire fabric which has been cinched in 
place, or if approved by the Contracting Officer, spot welded to 
the equipment over the ribs.  Insulation shall be secured to the 
fabric with J-hooks and 2 x 2 incheswashers or shall be securely 
banded or wired in place on 12 inch centers.

3.4.2.4   Vapor Retarder

Upon completion of installation of insulation, penetrations shall be 
caulked.  Two coats of vapor retarder coating shall be applied over 
insulation, including removable sections, with a layer of open mesh 
synthetic fabric embedded between the coats.  The total dry thickness of 
the finish shall be 1/16 inch.  Caulking shall be applied to parting line 
between equipment and removable section insulation.

3.4.3   Insulation for Hot Equipment

Insulation shall be furnished on equipment handling media above 60 degrees F
 including the following:

a.  Converters.

b.  Heat exchangers.

c.  Hot water generators.

d.  Water heaters.

e.  Pumps handling media above 130 degrees F.

f.  Hot water storage tanks.

g.  Air separation tanks.

h.  Surge tanks.

i.  Flash tanks.

j.  Condensate receivers.

3.4.3.1   Insulation

Insulation shall be suitable for the temperature encountered.  Shell and 
tube-type heat exchangers shall be insulated for the temperature of the 
shell medium.

Insulation thickness for hot equipment shall be determined using Table IV:

Legend

RMF:  Rigid Mineral Fiber
FMF:  Flexible Mineral Fiber
CS:   Calcium Silicate
PL:   Perlite
CG:   Cellular Glass
FC:   Flexible Elastomeric Cellular
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PF:   Phenolic Foam
PC:   Polyisocyanurate Foam

TABLE IV
Insulation Thickness for Hot Equipment (mm)

Equipment handling steam             Material              Thickness
or other media to indicated
pressure or temperature
limit

___________________________________________________________________________

103.4 kPa                              RMF                    50 mm
or                                     FMF                    50 mm
121 C                                  CS/PL                 100 mm
                                       CG                     75 mm
                                       PF                     40 mm
                                       FC(<93 C)              25 mm
                                       PC                     25 mm

___________________________________________________________________________

1379.0kPa                              RMF                    75 mm
or                                     FMF                    75 mm
204 C                                  CS/PL                 100 mm
                                       CG                    100 mm

___________________________________________________________________________

316 C                                  RMF                   125 mm
                                       FMF                   150 mm
                                       CS/PL                 150 mm
                                       CG                    150 mm

___________________________________________________________________________

316 C:  Thickness necessary to limit the external temperature of the 
insulation to 50 C, except that diesel engine exhaust piping and mufflers 
shall be covered with 150 mm thick material suitable for 650 degrees C 
service.  Heat transfer calculations shall be submitted to substantiate 
insulation and thickness selection.

TABLE IV
Insulation Thickness for Hot Equipment (Inches)

Equipment handling steam            Material                Thickness
or media to indicated pressure
or temperature limit:

_________________________________________________________________________

15 psig                                RMF                  2.0 inches
or                                     FMF                  2.0 inches
250F                                   CS/PL                4.0 inches
                                       CG                   3.0 inches
                                       PF                   1.5 inches
                                       FC (<200F)           1.0 inches

__                                       PC                   1.0 inches

200 psig                               RMF                  3.0 inches
or                                     FMF                  3.0 inches
400 F                                  CS/PL                4.0 inches
                                       CG                   4.0 inches
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_________________________________________________________________________
600 F                                  RMF                  5.0 inches
                                       FMF                  6.0 inches
                                       CS/PL                6.0 inches
                                       CG                   6.0 inches

_________________________________________________________________________
>600 F:  Thickness necessary to limit the external temperature of the 
insulation to 120F, except that diesel engine exhaust piping and mufflers 
shall be covered with 6.0 inch thick material suitable for 1200 degrees F 
service.  Heat transfer calculations shall be submitted to substantiate 
insulation and thickness selection.

3.4.3.2   Insulation of Pumps

Insulate pumps by forming a box around the pump housing.  The box shall be 
constructed by forming the bottom and sides using joints that do not leave 
raw ends of insulation exposed.  Bottom and sides shall be banded to form a 
rigid housing that does not rest on the pump.  Joints between top cover and 
sides shall fit tightly.  The top cover shall have a joint forming a female 
shiplap joint on the side pieces and a male joint on the top cover, making 
the top cover removable.  Two coats of Class I adhesive shall be applied 
over insulation, including removable sections, with a layer of glass cloth 
embedded between the coats.  A parting line shall be provided between the 
box and the removable sections allowing the removable sections to be 
removed without disturbing the insulation coating.  The total dry thickness 
of the finish shall be 1/16 inch.  Caulking shall be applied to parting 
line of the removable sections and penetrations.

3.4.3.3   Other Equipment

a.  Insulation shall be formed or fabricated to fit the equipment.  To 
ensure a tight fit on round equipment, edges shall be beveled and 
joints shall be tightly butted and staggered.

b.  Insulation shall be secured in place with bands or wires at 
intervals as recommended by the manufacturer but not greater than 
12 inch centers except flexible elastomeric cellular which shall 
be adhered.  Insulation corners shall be protected under wires and 
bands with suitable corner angles.

c.  On high vibration equipment, cellular glass insulation shall be 
set in a coating of bedding compound as recommended by the 
manufacturer, and joints shall be sealed with bedding compound.  
Mineral fiber joints shall be filled with finishing cement.

d.  Insulation on heads of heat exchangers shall be removable.  The 
removable section joint shall be fabricated using a male-female 
shiplap type joint.  Entire surface of the removable section shall 
be finished as specified.

e.  Exposed insulation corners shall be protected with corner angles.

f.  On equipment with ribs, such as boiler flue gas connection, draft 
fans, and fly ash or soot collectors, insulation shall be applied 
over 6 x 6 inch by 12 gauge welded wire fabric which has been 
cinched in place, or if approved by the Contracting Officer, spot 
welded to the equipment over the ribs.  Insulation shall be 
secured to the fabric with J-hooks and 2 x 2 inch washers or shall 
be securely banded or wired in place on 12 inch (maximum) centers.
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g.  On equipment handling media above 600 degrees F, insulation shall 
be applied in two or more layers with joints staggered.

h.  Upon completion of installation of insulation, penetrations shall 
be caulked.  Two coats of adhesive shall be applied over 
insulation, including removable sections, with a layer of glass 
cloth embedded between the coats.  The total dry thickness of the 
finish shall be 1/16 inch.  Caulking shall be applied to parting 
line between equipment and removable section insulation.

3.4.4   Equipment Handling Dual Temperature Media

Below and above 60 degrees F:  equipment handling dual temperature media 
shall be insulated as specified for cold equipment.

3.4.5   Equipment Exposed to Weather

3.4.5.1   Optional Panels

At the option of the Contractor, prefabricated metal insulation panels may 
be used in lieu of the insulation and finish previously specified.  Thermal 
performance shall be equal to or better than that specified for field 
applied insulation.  Panels shall be the standard catalog product of a 
manufacturer of metal insulation panels.  Fastenings, flashing, and support 
system shall conform to published recommendations of the manufacturer for 
weatherproof installation and shall prevent moisture from entering the 
insulation.  Panels shall be designed to accommodate thermal expansion and 
to support a 250 pound walking load without permanent deformation or 
permanent damage to the insulation.  Exterior metal cover sheet shall be 
aluminum and exposed fastenings shall be stainless steel or aluminum.

    -- End of Section --
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SECTION 15181A

CHILLED AND CONDENSER WATER PIPING AND ACCESSORIES
02/03

AMENDMENT NO. 0002

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 182/A 182M (2001a) Forged or Rolled Alloy-Steel Pipe 
Flanges, Forged Fittings, and Valves and 
Parts for High-Temperature Service

ASTM A 193/A 193M (2001b) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 653/A 653M (2001a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 733 (2001) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM B 32 (2000) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1999) Seamless Copper Tube

ASTM B 813 (2000) Liquid and Paste Fluxes for 
Soldering of Copper and Copper Alloy Tube

ASTM B 88 (1999e1) Seamless Copper Water Tube

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM D 520 (2000) Zinc Dust Pigment

ASTM D 596 (2001) Reporting Results of Analysis of 
Water

ASTM E 84 (2001) Surface Burning Characteristics of 
Building Materials

ASTM F 1007 (1986; R 1996e1) Pipe-Line Expansion 
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Joints of the Packed Slip Type for Marine 
Application

ASTM F 1120 (1987; R 1998) Circular Metallic Bellows 
Type Expansion Joints for Piping 
Applications

ASTM F 1199 (1988; R 1998) Cast (All Temperature and 
Pressures) and Welded Pipe Line Strainers 
(150 psig and 150 degrees F Maximum)

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS BRH (1991) Brazing Handbook

AWS D1.1/D1.1M (2000) Structural Welding Code - Steel

AWS Z49.1 (1999) Safety in Welding, Cutting and 
Allied Processes

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 2001) Pipe Threads, General 
Purpose, Inch

ASME B16.11 (2001) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.18 (2001) Cast Copper Alloy Solder Joint 
Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.3 (1998) Malleable Iron Threaded Fittings

ASME B16.39 (1998) Malleable Iron Threaded Pipe Unions

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B16.9 (2001) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B31.1 (2001) Power Piping

ASME B31.9 (1996) Building Services Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element
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ASME BPVC SEC IX (2001) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

ASME BPVC SEC VIII D1 (2001) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Pumps

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-110 (1996) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (2002) Butterfly Valves

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-71 (1997) Gray Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-78 (1998) Cast Iron Plug Valves, Flanged and 
Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (1998) Motors and Generators

NEMA MG 2 (2001) Safety Standard for Construction 
and Guide for Selection, Installation, and 
Use of Electric Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (1999) Installation of Air Conditioning 
and Ventilating Systems
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Piping System; G, ED

  Drawings, at least 5 weeks prior to beginning construction, 
provided in adequate detail to demonstrate compliance with 
contract requirements.  Drawings shall consist of:

a.  Piping layouts which identify all valves and fittings.

b.  Plans and elevations which identify clearances required for 
maintenance and operation.

SD-03 Product Data

Materials and Equipment; G, ED

  Manufacturer's standard catalog data, at least 5 weeks prior to 
the purchase or installation of a particular component, 
highlighted to show material, size, options, performance charts 
and curves, etc. in adequate detail to demonstrate compliance with 
contract requirements.  Data shall include manufacturer's 
recommended installation instructions and procedures.  Data shall 
be provided for the following components as a minimum:

a.  Piping and Fittings

b.  Valves and Accessories

c.  Expansion Joints

d.  Pumps

e.  Expansion Tanks

f.  Air Separator Tanks

g.  Pipe Hangers, Inserts, and Supports

Spare Parts; G, ED

  Spare parts data for each different item of equipment specified.

Qualifications; G, ED

  Six copies of qualified procedures, and list of names and 
identification symbols of qualified welders and welding operators, 
prior to non-factory welding operations.

Field Tests; G, ED
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  A schedule, at least 2 weeks prior to the start of related 
testing, for each test.  The schedules shall identify the proposed 
date, time, and location for each test.

Demonstrations; G, ED

  A schedule, at least 2 weeks prior to the date of the proposed 
training course, which identifies the date, time, and location for 
the training.

Verification of Dimensions; G, ED

  A letter, at least 2 weeks prior to beginning construction, 
including the date the site was visited, conformation of existing 
conditions, and any discrepancies found.

SD-06 Test Reports

Field Tests; G, ED

  Six copies of the report shall be provided in bound 8 1/2 x 11 
inch booklets.  Reports shall document all phases of the tests 
performed.  The report shall include initial test summaries, all 
repairs/adjustments made, and the final test results.

SD-07 Certificates

Service Organization; G, RE

  A certified list of qualified permanent service organizations, 
which includes their addresses and qualifications, for support of 
the equipment.  The service organizations shall be reasonably 
convenient to the equipment installation and be able to render 
satisfactory service to the equipment on a regular and emergency 
basis during the warranty period of the contract.

SD-10 Operation and Maintenance Data

Operation Manuals; G, RE

  Six complete copies of an operation manual in bound 8 1/2 x 11 
inch booklets listing step-by-step procedures required for system 
startup, operation, abnormal shutdown, emergency shutdown, and 
normal shutdown at least 4 weeks prior to the first training 
course.  The booklets shall include the manufacturer's name, model 
number, and parts list.  The manuals shall include the 
manufacturer's name, model number, service manual, and a brief 
description of all equipment and their basic operating features.

Maintenance Manuals; G, RE

  Six complete copies of maintenance manual in bound 8 1/2 x 11 
inch booklets listing routine maintenance procedures, possible 
breakdowns and repairs, and a trouble shooting guide.  The manuals 
shall include piping layouts and simplified wiring and control 
diagrams of the system as installed.
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1.3   QUALIFICATIONS

Piping shall be welded in accordance with the qualified procedures using 
performance qualified welders and welding operators.  Procedures and 
welders shall be qualified in accordance with ASME BPVC SEC IX.  Welding 
procedures qualified by others, and welders and welding operators qualified 
by another employer may be accepted as permitted by ASME B31.1.  The 
Contracting Officer shall be notified 24 hours in advance of tests and the 
tests shall be performed at the work site if practical.  The welder or 
welding operator shall apply the personally assigned symbol near each weld 
made, as a permanent record.  Structural members shall be welded in 
accordance with Section 05090A WELDING, STRUCTURAL.

1.4   SAFETY REQUIREMENTS

Exposed moving parts, parts that produce high operating temperature, parts 
which may be electrically energized, and parts that may be a hazard to 
operating personnel shall be insulated, fully enclosed, guarded, or fitted 
with other types of safety devices.  Safety devices shall be installed so 
that proper operation of equipment is not impaired.  Welding and cutting 
safety requirements shall be in accordance with AWS Z49.1.

1.5   DELIVERY, STORAGE, AND HANDLING

Stored items shall be protected from the weather, humidity and temperature 
variations, dirt and dust, or other contaminants.  Proper protection and 
care of all material both before and during installation shall be the 
Contractor's responsibility.  Any materials found to be damaged shall be 
replaced at the Contractor's expense.  During installation, piping and 
similar openings shall be capped to keep out dirt and other foreign matter.

1.6   PROJECT/SITE CONDITIONS

1.6.1   Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify 
all dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

1.6.2   Drawings

Because of the small scale of the drawings, it is not possible to indicate 
all offsets, fittings, and accessories that may be required.  The 
Contractor shall carefully investigate the plumbing, fire protection, 
electrical, structural and finish conditions that would affect the work to 
be performed and shall arrange such work accordingly, furnishing required 
offsets, fittings, and accessories to meet such conditions.

1.6.3   Spare Parts

The Contractor shall submit spare parts data for each different item of 
equipment specified, after approval of detail drawings and not later than 2 
months prior to the date of beneficial occupancy.  The data shall include a 
complete list of parts and supplies, with current unit prices and source of 
supply, a recommended spare parts list for 1 year of operation, and a list 
of the parts recommended by the manufacturer to be replaced on a routine 
basis.
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PART 2   PRODUCTS

2.1   STANDARD COMMERCIAL PRODUCTS

Materials and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacturing of such products, which are of a 
similar material, design and workmanship.  The standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2 year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The 2 years 
experience shall be satisfactorily completed by a product which has been 
sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products having 
less than a 2 year field service record shall be acceptable if a certified 
record of satisfactory field operation, for not less than 6000 hours 
exclusive of the manufacturer's factory tests, can be shown.  Products 
shall be supported by a service organization.  System components shall be 
environmentally suitable for the indicated locations.

2.2   NAMEPLATES

Major equipment including pumps, pump motors, expansion tanks, and air 
separator tanks shall have the manufacturer's name, address, type or style, 
model or serial number, and catalog number on a plate secured to the item 
of equipment.  Plates shall be durable and legible throughout equipment 
life and made of anodized aluminum.  Plates shall be fixed in prominent 
locations with nonferrous screws or bolts.

2.3   ELECTRICAL WORK

Electrical equipment, motors, motor efficiencies, and wiring shall be in 
accordance with Section 16415A ELECTRICAL WORK, INTERIOR.  Electrical motor 
driven equipment specified shall be provided complete with motors, motor 
starters, and controls.  Electrical characteristics shall be as shown, and 
unless otherwise indicated, all motors of 1 horsepower and above with open, 
dripproof, totally enclosed, or explosion proof fan cooled enclosures, 
shall be high efficiency type.  Field wiring shall be in accordance with 
manufacturer's instructions.  Each motor shall conform to NEMA MG 1 and 
NEMA MG 2 and be of sufficient size to drive the equipment at the specified 
capacity without exceeding the nameplate rating of the motor.  Motors shall 
be continuous duty with the enclosure specified.  Motor starters shall be 
provided complete with thermal overload protection and other appurtenances 
necessary for the motor control indicated.  Motors shall be furnished with 
a magnetic across-the-line or reduced voltage type starter as required by 
the manufacturer.  Motor duty requirements shall allow for maximum 
frequency start-stop operation and minimum encountered interval between 
start and stop.  Motors shall be sized for the applicable loads.  Motor 
torque shall be capable of accelerating the connected load within 20 
seconds with 80 percent of the rated voltage maintained at motor terminals 
during one starting period.  Motor bearings shall be fitted with grease 
supply fittings and grease relief to outside of enclosure.  Manual or 
automatic control and protective or signal devices required for the 
operation specified and any control wiring required for controls and 
devices specified, but not shown, shall be provided.

2.4   PIPING SYSTEM

System design, component selection, and system installation, including 
pressure containing parts and material, shall be based upon a minimum 
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service pressure of 125 psi at 150 degrees F; minimum ANSI Class 125.  
Chilled water piping 6 inches and above shall be steel pipe and  piping 4 
inches and smaller shall be copper tubing.

2.5   STEEL PIPE

Steel pipe shall conform to ASTM A 53/A 53M, Schedule 40, Type E or S, 
Grades A or B.  Type F pipe shall not be used.

2.5.1   Fittings and End Connections (Joints)

Fittings and end connections shall be as defined herein, except as 
identified elsewhere.  Piping and fittings 1 inch and smaller shall have 
threaded connections.  Piping and fittings larger than 1 inch and smaller 
than 3 inches shall have either threaded, grooved, or welded connections.  
Piping and fittings 3 inches and larger shall have grooved, welded, or 
flanged connections.  Rigid grooved mechanical connections may only be used 
in serviceable aboveground locations where the temperature of the 
circulating medium does not exceed 230 degrees F.  Flexible grooved 
connections shall be used only as a flexible connector with grooved pipe 
system.  Unless otherwise specified, grooved piping components shall meet 
the corresponding criteria specified for the similar welded, flanged, or 
threaded component specified herein.  The manufacturer of each fitting 
shall be permanently identified on the body of the fitting in accordance 
with MSS SP-25.

2.5.1.1   Threaded Connections

Threaded valves and pipe connections shall conform to ASME B1.20.1.  
Threaded fitting shall conform to ASME B16.3.   Threaded unions shall 
conform to ASME B16.39.  Threaded pipe nipples shall conform to ASTM A 733.

2.5.1.2   Flanged Connections

Flanges shall conform to ASTM A 182/A 182M and ASME B16.5, Class 150.  
Gaskets shall be nonasbestos compressed material in accordance with ASME 
B16.21, 1/16 inch thickness, full face or self-centering flat ring type.  
These gaskets shall contain aramid fibers bonded with styrene butadeine 
rubber (SBR) or nitrile butadeine rubber (NBR).  Bolts, nuts, and bolt 
patterns shall conform to ASME B16.5.  Bolts shall be high or intermediate 
strength material conforming to ASTM A 193/A 193M.

2.5.1.3   Welded Connections

Welded valves and pipe connections (both butt-welds and socket-welds types) 
shall conform to ASME B31.9.   Butt-welded fittings shall conform to ASME 
B16.9.  Socket-welded fittings shall conform to ASME B16.11.  Welded 
fittings shall be identified with the appropriate grade and marking symbol.

2.5.1.4   Dielectric Waterways and Flanges

Dielectric waterways shall have a water impervious insulation barrier 
capable of limiting galvanic current to 1 percent of short circuit current 
in a corresponding bimetallic joint.  When dry, insulation barrier shall be 
able to withstand a 600-volt breakdown test.  Dielectric waterways shall be 
constructed of galvanized steel and have threaded end connections to match 
connecting piping.  Dielectric waterways shall be suitable for the required 
operating pressures and temperatures.  Dielectric flanges shall provide the 
same pressure ratings as standard flanges and provide complete electrical 
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isolation between connecting pipe and/or equipment as described herein for 
dielectric waterways.

2.6   COPPER PIPE

Copper pipe shall conform to ASTM B 88, Type K or L.

2.6.1   Fittings and End Connections (Joints)

Wrought copper and bronze solder-joint pressure fittings shall conform to 
ASME B16.22 and ASTM B 75.  Cast copper alloy solder-joint pressure 
fittings shall conform to ASME B16.18.  Cast copper alloy fittings for 
flared copper tube shall conform to ASME B16.26 and ASTM B 62.  Brass or 
bronze adapters for brazed tubing may be used for connecting tubing to 
flanges and to threaded ends of valves and equipment.  Extracted brazed tee 
joints produced with an acceptable tool and installed as recommended by the 
manufacturer may be used.

2.6.2   Solder

Solder shall conform to ASTM B 32, grade Sb5, tin-antimony alloy for 
service pressures up to 150 psig.  Solder flux shall be liquid or paste 
form, non-corrosive and conform to ASTM B 813.

2.6.3   Brazing Filler Metal

Filler metal shall conform to AWS A5.8, Type BAg-5 with AWS Type 3 flux, 
except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper 
joints.

2.7   VALVES

Valves shall meet the material, fabrication and operating requirements of 
ASME B31.1.  Chain operators shall be provided for valves located 10 feet 
or higher above the floor.  Valves in sizes larger than 1 inch and used on 
steel pipe systems, may be provided with rigid grooved mechanical joint 
ends.  Such grooved end valves shall be subject to the same requirements as 
rigid grooved mechanical joints and fittings and, shall be provided by the 
same manufacturer as the grooved pipe joint and fitting system.

2.7.1   Globe and Angle Valve

Globe and angle valves 2-1/2 inches and smaller shall conform to MSS SP-80 
and shall be bronze with threaded, soldered, or flanged ends.  Globe and 
angle valves 3 inches and larger shall conform to MSS SP-85 and shall be 
cast iron with bronze trim and flanged or threaded ends.

2.7.2   Check Valve

Check valves 2-1/2 inches and smaller shall conform to MSS SP-80 and shall 
be bronze with threaded, soldered, or flanged ends.  Check valves 3 inches 
and larger shall conform to MSS SP-71, Type I, II, III, or IV, Class 125 or 
150 and shall be cast iron with bronze trim and flanged or threaded ends.

2.7.3   Butterfly Valve

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be 
either the wafer or lug type.  Valves shall be bubble tight at 150 psig.  
Valve bodies shall be cast iron, malleable iron, or steel.  Valves smaller 
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than 8 inches shall have throttling handles with a minimum of seven locking 
positions.  Valves 8 inches and larger shall have totally enclosed manual 
gear operators with adjustable balance return stops and position 
indicators.  Valves in insulated lines shall have extended neck to 
accommodate insulation thickness.

2.7.4   Plug Valve

Plug valves 2 inches and larger shall conform to MSS SP-78, have flanged or 
threaded ends, and have cast iron bodies with bronze trim.  Valves 2 inches 
and smaller shall be bronze with NPT connections for black steel pipe and 
brazed connections for copper tubing.  Valve shall be lubricated, 
non-lubricated, or tetrafluoroethylene resin-coated type.  Valve shall be 
resilient, double seated, trunnion mounted with tapered lift plug capable 
of 2-way shutoff.  Valve shall operate from fully open to fully closed by 
rotation of the handwheel to lift and turn the plug.  Valve shall a 
weatherproof operators with mechanical position indicators.  Valves 8 inches
 or larger shall be provided with manual gear operators with position 
indicators.

2.7.5   Ball Valve

Ball valves 1/2 inch and larger shall conform to MSS SP-72 or MSS SP-110 
and shall be ductile iron or bronze with threaded, soldered, or flanged 
ends.  Valves 6 inches or larger shall be provided with manual gear 
operators with position indicators.

2.7.6   Calibrated Balancing Valve

Valve shall be calibrated so that flow can be determined when the 
temperature and pressure differential across valve is known.  Valve shall 
have an integral pointer which registers the degree of valve opening.  
Valve shall be constructed with internal seals to prevent leakage and shall 
be supplied with preformed insulation.  Valve's Cv rating shall be as 
indicated.  Valve bodies shall be provided with tapped openings and pipe 
extensions with positive shutoff valves outside of pipe insulation.  The 
pipe extensions shall be provided with quick connecting hose fittings for a 
portable meter to measure the pressure differential.  One portable 
differential meter, suitable for the operating pressure specified, shall be 
provided.  The meter shall be complete with hoses, vent, integral metering 
connections, and carrying case as recommended by the valve manufacturer.

2.7.7   [AM#0002] Automatic Flow Control Valve

Valve shall automatically maintain a constant flow as indicated.  Valve 
shall modulate by sensing the pressure differential across the valve body.  
Valve shall be selected for the flow required and provided with a permanent 
nameplate or tag carrying a permanent record of the factory-determined flow 
rate and flow control pressure levels.  Valve shall control the flow within 
5 percent of the tag rating.  Valve materials shall be the same as 
specified for the ball or plug valves.  Valve Cv rating shall be as 
indicated.  Valve shall be capable of positive shutoff against the system 
pump head, valve bodies shall be provided with tapped openings and pipe 
extensions with shutoff valves outside of pipe insulation.  The pipe 
extensions shall be provided with quick connecting hose fittings and 
differential meter, suitable for the operating pressure specified.  The 
meter shall be complete with hoses, vent, integral metering connections, 
and carrying case as recommended by the valve manufacturer.
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2.7.8   Pump Discharge Valve (Triple Duty Valve)

Valve shall shall perform the functions of a nonslam check valve, a manual 
balancing valve, and a shutoff.  Valve shall be of cast iron or ductile 
iron construction with bronze and/or stainless steel accessories.  Valve 
shall have an integral pointer which registers the degree of valve opening. 
 Flow through the valve shall be manually adjustable from bubble tight 
shutoff to full flow.  Valves smaller than 2 inches shall have NPT 
connections.  Valves 2 inches and larger shall have flanged or grooved end 
connections.  Valve design shall allow the back seat for the stem to be 
replaced in the field under full line pressure.

2.7.9   Drain Valves

Valves shall be the ball valve type which are in accordance with MSS SP-80. 
 Valve shall be manually-operated, 1/2 inch pipe size and above with a 
threaded end connection.  Valve shall be provided with a water hose nipple 
adapter.

2.7.10   Air Vents

Manually-operated general service type air vents shall be brass or bronze 
valves which are furnished with threaded plugs or caps.  Automatic type air 
vents shall be the ball-float type with brass/bronze or brass bodies, 300 
series corrosion-resistant steel float, linkage and removable seat.  Air 
vents on water coils shall have not less than 1/8 inch threaded end 
connections.  Air vents on water mains shall have not less than 3/4 inch 
threaded end connections.  Air vents on all other applications shall have 
not less than 1/2 inch threaded end connections.

2.8   PIPING ACCESSORIES

2.8.1   Strainer

Strainer shall be in accordance with ASTM F 1199, except as modified 
herein.  Strainer shall be the cleanable, basket or "Y" type, the same size 
as the pipeline.  Strainer bodies shall be fabricated of cast iron with 
bottoms drilled, and tapped.  The bodies shall have arrows clearly cast on 
the sides indicating the direction of flow.  Strainer shall be equipped 
with removable cover and sediment screen.  The screen shall be made of 
minimum 22 gauge corrosion-resistant steel, with small perforations 
numbering not less than 400 per square inch to provide a net free area 
through the basket of at least 3.30 times that of the entering pipe.  The 
flow shall be into the screen and out through the perforations.  Provide 
ball valve blowoff with hose end at each strainer larger than 1" in size.

2.8.2   Combination Strainer and Suction Diffuser

Unit shall consist of an angle type body with removable strainer basket and 
straightening vanes, a suction pipe support, and a blowdown outlet.
Strainer shall be in accordance with ASTM F 1199, except as modified 
herein.  Unit body shall have arrows clearly cast on the sides indicating 
the direction of flow.  Strainer screen shall be made of minimum 22 gauge 
corrosion-resistant steel, with small perforations numbering not less than 
400 per square inch to provide a net free area through the basket of at 
least 3.30 times that of the entering pipe.  Flow shall be into the screen 
and out through the perforations.
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2.8.3   Flexible Pipe Connectors

Flexible pipe connectors shall be designed for 125 psig or 150 psig service 
as appropriate for the static head plus the system head, and 250 degrees F, 
for grooved end flexible connectors.  The flexible section shall be 
constructed of rubber, tetrafluoroethylene resin, or corrosion-resisting 
steel, bronze, monel, or galvanized steel.  The flexible section shall be 
suitable for intended service with end connections to match adjacent 
piping.  Flanged assemblies shall be equipped with limit bolts to restrict 
maximum travel to the manufacturer's standard limits.  Unless otherwise 
indicated, the length of the flexible connectors shall be as recommended by 
the manufacturer for the service intended.  Internal sleeves or liners, 
compatible with circulating medium, shall be provided when recommended by 
the manufacturer.  Covers to protect the bellows shall be provided where 
indicated.

2.8.4   Pressure and Vacuum Gauges

Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shut-off valve.  Gauge shall 
be a minimum of 3-1/2 inches in diameter with a range from 0 psig to 
approximately 1.5 times the maximum system working pressure.  Each gauge 
range shall be selected so that at normal operating pressure, the needle is 
within the middle-third of the range.

2.8.5   Temperature Gauges

Temperature gauges shall be the industrial duty type and be provided for 
the required temperature range.  Gauges shall have Fahrenheit scale in 2 
degree graduations scale (black numbers) on a white face.  The pointer 
shall be adjustable.  Rigid stem type temperature gauges shall be provided 
in thermal wells located within 5 feet of the finished floor.  Universal 
adjustable angle type or remote element type temperature gauges shall be 
provided in thermal wells located 5 to 7 feet above the finished floor.  
Remote element type temperature gauges shall be provided in thermal wells 
located 7 feet above the finished floor.

2.8.5.1   Stem Cased-Glass

Stem cased-glass case shall be polished stainless steel or cast aluminum, 9 
inches long, with clear acrylic lens, and non-mercury filled glass tube 
with indicating-fluid column.

2.8.5.2   Bimetallic Dial

Bimetallic dial type case shall be not less than 3-1/2 inches, stainless 
steel, and shall be hermetically sealed with clear acrylic lens.  
Bimetallic element shall be silicone dampened and unit fitted with external 
calibrator adjustment.  Accuracy shall be one percent of dial range.

2.8.5.3   Liquid-, Solid-, and Vapor-Filled Dial

Liquid-, solid-, and vapor-filled dial type cases shall be not less than 
3-1/2 inches, stainless steel or cast aluminum with clear acrylic lens.  
Fill shall be nonmercury, suitable for encountered cross-ambients, and 
connecting capillary tubing shall be double-braided bronze.
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2.8.5.4   Thermal Well

Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass 
or stainless steel.  Where test wells are indicated, provide captive 
plug-fitted type 1/2 inch NPT connection suitable for use with either 
engraved stem or standard separable socket thermometer or thermostat.  
Mercury shall not be used in thermometers.  Extended neck thermal wells 
shall be of sufficient length to clear insulation thickness by 1 inch.

2.8.6   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, guides, and supports shall conform to MSS SP-58 and 
MSS SP-69.

2.8.7   Escutcheons

Escutcheons shall be chromium-plated iron or chromium-plated brass, either 
one piece or split pattern, held in place by internal spring tension or set 
screws.

2.8.8   Expansion Joints

2.8.8.1   Slip-Tube Type

Slip-tube expansion joints shall be in accordance with ASTM F 1007, Class I 
or II.  Joints shall be provided with internally-externally alignment 
guides, injected semi-plastic packing, and service outlets.  End 
connections shall be flanged or beveled for welding as indicated.  Initial 
settings shall be made in accordance with the manufacturer's 
recommendations to compensate for ambient temperature at time of 
installation.  Pipe alignment guides shall be installed as recommended by 
the joint manufacturer.

2.8.8.2   Bellows Type

Bellows expansion type joints shall be in accordance with ASTM F 1120 with 
Type 304 stainless steel corrugated bellows, reinforced with equalizing 
rings, internal sleeves, and external protective covers.  Joint end 
connections shall be grooved, flanged, or beveled for welding.  Guiding of 
piping on both sides of expansion joint shall be in accordance with the 
published recommendations of the manufacturer of the expansion joint.

2.9   PUMPS

Pumps shall be the electrically driven, non-overloading, base mounted, end 
suction, centrifugal type which conform to HI 1.1-1.5.  Pump capacity, 
efficiency, motor size, and impeller type shall be as indicated on the 
drawings.  Pumps shall be selected at or within 5 percent of peak 
efficiency.  Pump curve shall rise continuously from maximum capacity to 
shutoff.  Pump motor shall conform to NEMA MG 1, be open totally enclosed, 
and have sufficient horsepower for the service required.  Pump motor shall 
be equipped with a variable speed motor controller, as specified.

2.9.1   Construction

Shaft seal shall be mechanical-seal type.  Impeller shall be statically and 
dynamically balanced.  Each pump casing shall be designed to withstand the 
discharge head specified plus the static head on system plus 50 percent of 
the total, but not less than 125 psig.  Pump casing and bearing housing 
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shall be close grained cast iron.  High points in the casing shall be 
provided with manual air vents; low points shall be provided with drain 
plugs.  Impeller, impeller wearing rings, glands, casing wear rings, and 
shaft sleeve shall be bronze.  Shaft shall be carbon or alloy steel, turned 
and ground.  Bearings shall be ball-bearings, roller-bearings, or 
oil-lubricated bronze-sleeve type bearings, and be efficiently sealed or 
isolated to prevent loss of oil or entrance of dirt or water.  Pump and 
motor shall be mounted on a common cast iron base having lipped edges and 
tapped drainage openings or structural steel base with lipped edges or 
drain pan and tapped drainage openings.] [Pump shall be provided with shaft 
coupling guard.  Pump motor shall have the required capacity to prevent 
overloading with pump operating at any point on its characteristic curve.  
Pump speed shall be as indicated.  Pump shall be accessible for servicing 
without disturbing piping connections.

2.9.2   Mechanical Shaft Seals

Seals shall be single, inside mounted, end-face-elastomer bellows type with 
stainless steel spring, brass or stainless steel seal head, carbon rotating 
face, and tungsten carbide or ceramic sealing face.  Glands shall be bronze 
and of the water-flush design to provide lubrication flush across the face 
of the seal.  Bypass line from pump discharge to flush connection in gland 
shall be provided, with filter or cyclone separator in line.

2.10   EXPANSION TANKS

Tank shall be welded steel, constructed, tested and stamped in accordance 
with ASME BPVC SEC VIII D1 for a working pressure of 125 psig and 
precharged to the minimum operating pressure.  Tank shall have a 
replaceable diaphragm and be the captive air type.  Tanks shall accommodate 
expanded water of the system generated within the normal operating 
temperature range, limiting this pressure increase at all components in the 
system to the maximum allowable pressure at those components.  Each tank 
air chamber shall be fitted with a drain, fill, an air charging valve, and 
system connections.  Tank shall be supported by steel legs or bases for 
vertical installation or steel saddles for horizontal installations.  The 
only air in the system shall be the permanent sealed-in air cushion 
contained within the expansion tank.

2.11   AIR SEPARATOR TANKS

External air separation tank shall have an internal design suitable for 
creating the required vortex and subsequent air separation.  Tank shall be 
steel, constructed, tested, and stamped in accordance with ASME BPVC SEC 
VIII D1 for a working pressure of 125 psig.  Tank shall have tangential 
inlets and outlets connections, threaded for 2 inches and smaller and 
flanged for sizes 2 1/2 inches and larger.  Air released from a tank shall 
be to the atmosphere.  Tank shall be provided with a blow-down connection.

2.12   WATER TREATMENT SYSTEMS

When water treatment is specified, the use of chemical-treatment products 
containing hexavalent chromium (Cr) is prohibited.

2.12.1   Water Analysis

Conditions of make-up water to be supplied to the condenser and chilled 
water systems shall be tested and reported in accordance with ASTM D 596 
and as follows:
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Date of Sample                                   _____
Temperature                                      _____ degrees F.
Silica (SiO 2)                                   _____ ppm (mg/1)
Insoluble                                        _____ ppm (mg/1)
Iron and Aluminum Oxides                         _____ ppm (mg/1)
Calcium (Ca)                                     _____ ppm (mg/1)
Magnesium (Mg)                                   _____ ppm (mg/1)
Sodium and Potassium (Na and K)                  _____ ppm (mg/1)
Carbonate (HCO 3)                                _____ ppm (mg/1)
Sulfate (SO 4)                                   _____ ppm (mg/1)
Chloride (Cl)                                    _____ ppm (mg/1)
Nitrate (NO 3)                                   _____ ppm (mg/1)
Turbidity                                        _____ unit
pH                                               _____
Residual Chlorine                                _____ ppm (mg/1)
Total Alkalinity                                 _____ epm (meq/1)
Non-Carbonate Hardness                           _____ epm (meq/1)
Total Hardness                                   _____ epm (meq/1)
Dissolved Solids                                 _____ ppm (mg/1)
Fluorine                                         _____ ppm (mg/1)
Conductivity                                     _____ micrmho/cm

2.12.2   Chilled Water

Water to be used in the chilled and condenser water systems shall be 
treated to maintain the conditions recommended by this specification as 
well as the recommendations from the manufacturers of the condenser and 
evaporator coils.  Chemicals shall meet all required federal, state, and 
local environmental regulations for the treatment of evaporator coils and 
direct discharge to the sanitary sewer.

2.12.3   Chilled Water System

A shot feeder shall be provided on the chilled water piping as indicated.  
Size and capacity of feeder shall be based on local requirements and water 
analysis.  The feeder shall be furnished with an air vent, gauge glass, 
funnel, valves, fittings, and piping.

2.13   FABRICATION

2.13.1   Factory Coating

Unless otherwise specified, equipment and component items, when fabricated 
from ferrous metal, shall be factory finished with the manufacturer's 
standard finish.  Cut edges of galvanized surfaces where hot-dip galvanized 
sheet steel is used shall be coated with a zinc-rich coating conforming to 
ASTM D 520, Type I.

2.13.2   Factory Applied Insulation

As a minimum, factory insulated items installed indoors shall have a flame 
spread index no higher than 75 and a smoke developed index no higher than 
150.  Factory insulated items (no jacket) installed indoors and which are 
located in air plenums, in ceiling spaces, and in attic spaces shall have a 
flame spread index no higher than 25 and a smoke developed index no higher 
than 50.  Flame spread and smoke developed indexes shall be determined by 
ASTM E 84.  Insulation shall be tested in the same density and installed 
thickness as the material to be used in the actual construction.  Material 
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supplied by a manufacturer with a jacket shall be tested as a composite 
material.  Jackets, facings, and adhesives shall have a flame spread index 
no higher than 25 and a smoke developed index no higher than 50 when tested 
in accordance with ASTM E 84.

2.14   SUPPLEMENTAL COMPONENTS/SERVICES

2.14.1   Drain and Make-Up Water Piping

Piping and backflow preventers shall comply with the requirements of 
Section 15400A PLUMBING, GENERAL PURPOSE.  Drains which connect to sanitary 
sewer system shall be connected by means of an indirect waste.

2.14.2   Field Applied Insulation

Field applied insulation shall be provided and installed in accordance with 
Section 15080A THERMAL INSULATION FOR MECHANICAL SYSTEMS.

PART 3   EXECUTION

3.1   INSTALLATION

Pipe and fitting installation shall conform to the requirements of ASME 
B31.1.  Pipe shall be cut accurately to measurements established at the 
jobsite, and worked into place without springing or forcing, completely 
clearing all windows, doors, and other openings.  Cutting or other 
weakening of the building structure to facilitate piping installation will 
not be permitted without written approval.  Pipe or tubing shall be cut 
square, shall have burrs removed by reaming, and shall permit free 
expansion and contraction without causing damage to the building structure, 
pipe, joints, or hangers.

3.1.1   Directional Changes

Changes in direction shall be made with fittings, except that bending of 
pipe 4 inches and smaller will be permitted, provided a pipe bender is used 
and wide weep bends are formed.  Mitering or notching pipe or other similar 
construction to form elbows or tees will not be permitted.  The centerline 
radius of bends shall not be less than 6 diameters of the pipe.  Bent pipe 
showing kinks, wrinkles, flattening, or other malformations will not be 
accepted.

3.1.2   Functional Requirements

Horizontal supply mains shall pitch down in the direction of flow as 
indicated.  The grade shall not be less than 1 inch in 40 feet.  Reducing 
fittings shall be used for changes in pipe sizes.  Open ends of pipelines 
and equipment shall be capped or plugged during installation to keep dirt 
or other foreign materials out of the system.  Pipe not otherwise specified 
shall be uncoated.  Connections to appliances shall be made with malleable 
iron unions for steel pipe 2-1/2 inches or less in diameter, and with 
flanges for pipe 3 inches and above in diameter.  Connections between 
ferrous and copper piping shall be electrically isolated from each other 
with dielectric waterways or flanges.  Piping located in air plenums shall 
conform to NFPA 90A requirements.  Pipe and fittings installed in 
inaccessible conduits or trenches under concrete floor slabs shall be 
welded.  Equipment and piping arrangements shall fit into space allotted 
and allow adequate acceptable clearances for installation, replacement, 
entry, servicing, and maintenance.  Electric isolation fittings shall be 
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provided between dissimilar metals.

3.1.3   Fittings and End Connections

3.1.3.1   Threaded Connections

Threaded connections shall be made with tapered threads and made tight with 
PTFE tape complying with ASTM D 3308 or equivalent thread-joint compound 
applied to the male threads only.  Not more than three threads shall show 
after the joint is made.

3.1.3.2   Brazed Connections

Brazing shall be performed in accordance with AWS BRH, except as modified 
herein.  During brazing, the pipe and fittings shall be filled with a 
pressure regulated inert gas, such as nitrogen, to prevent the formation of 
scale.  Before brazing copper joints, both the outside of the tube and the 
inside of the fitting shall be cleaned with a wire fitting brush until the 
entire joint surface is bright and clean.  Brazing flux shall not be used.  
Surplus brazing material shall be removed at all joints.  Steel tubing 
joints shall be made in accordance with the manufacturer's recommendations. 
 Piping shall be supported prior to brazing and not be sprung or forced.

3.1.3.3   Welded Connections

Branch connections shall be made with welding tees or forged welding branch 
outlets.  Pipe shall be thoroughly cleaned of all scale and foreign matter 
before the piping is assembled.  During welding, the pipe and fittings 
shall be filled with an inert gas, such as nitrogen, to prevent the 
formation of scale.  Beveling, alignment, heat treatment, and inspection of 
weld shall conform to ASME B31.1.  Weld defects shall be removed and 
rewelded at no additional cost to the Government.  Electrodes shall be 
stored and dried in accordance with AWS D1.1/D1.1M or as recommended by the 
manufacturer.  Electrodes that have been wetted or that have lost any of 
their coating shall not be used.

3.1.3.4   Flanges and Unions

Except where copper tubing is used, union or flanged joints shall be 
provided in each line immediately preceding the connection to each piece of 
equipment or material requiring maintenance such as coils, pumps, control 
valves, and other similar items.  Flanged joints shall be assembled square 
end tight with matched flanges, gaskets, and bolts.  Gaskets shall be 
suitable for the intended application.

3.1.4   Valves

Isolation ball valves shall be installed on each side of each piece of 
equipment, at the midpoint of all looped mains, and at any other points 
indicated or required for draining, isolating, or sectionalizing purpose.  
Isolation valves may be omitted where balancing cocks are installed to 
provide both balancing and isolation functions.  Each valve except check 
valves shall be identified.  Valves in horizontal lines shall be installed 
with stems horizontal or above.

3.1.5   Air Vents

Air vents shall be provided at all high points, on all water coils, and 
where indicated to ensure adequate venting of the piping system.
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3.1.6   Drains

Drains shall be provided at all low points and where indicated to ensure 
complete drainage of the piping.  Drains shall be accessible, and shall 
consist of nipples and caps or plugged tees unless otherwise indicated.

3.1.7   Flexible Pipe Connectors

Connectors shall be attached to components in strict accordance with the 
latest printed instructions of the manufacturer to ensure a vapor tight 
joint.  Hangers, when required to suspend the connectors, shall be of the 
type recommended by the flexible pipe connector manufacturer and shall be 
provided at the intervals recommended.

3.1.8   Temperature Gauges

Temperature gauges shall be located on coolant supply and return piping at 
each heat exchanger, on condenser water piping entering and leaving a 
condenser, at each automatic temperature control device without an integral 
thermometer, and where indicated or required for proper operation of 
equipment.  Thermal wells for insertion thermometers and thermostats shall 
extend beyond thermal insulation surface not less than 1 inch.

3.1.9   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.  Pipe hanger types 5, 12, and 26 shall not be 
used.  Hangers used to support piping 2 inches and larger shall be 
fabricated to permit adequate adjustment after erection while still 
supporting the load.  Piping subjected to vertical movement, when operating 
temperatures exceed ambient temperatures, shall be supported by variable 
spring hangers and supports or by constant support hangers.

3.1.9.1   Hangers

Type 3 shall not be used on insulated piping.  Type 24 may be used only on 
trapeze hanger systems or on fabricated frames.

3.1.9.2   Inserts

Type 18 inserts shall be secured to concrete forms before concrete is 
placed.  Continuous inserts which allow more adjustments may be used if 
they otherwise meet the requirements for Type 18 inserts.

3.1.9.3   C-Clamps

Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have both 
locknuts and retaining devices, furnished by the manufacturer.  
Field-fabricated C-clamp bodies or retaining devices are not acceptable.

3.1.9.4   Angle Attachments

Type 20 attachments used on angles and channels shall be furnished with an 
added malleable-iron heel plate or adapter.

3.1.9.5   Saddles and Shields

Where Type 39 saddle or Type 40 shield are permitted for a particular pipe 
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attachment application, the Type 39 saddle, connected to the pipe, shall be 
used on all pipe 4 inches and larger when the temperature of the medium is 
60 degrees F or higher.  Type 40 shields shall be used on all piping less 
than 4 inches and all piping 4 inches and larger carrying medium less than 
60 degrees F.  A high density insulation insert of cellular glass shall be 
used under the Type 40 shield for piping 2 inches and larger.

3.1.9.6   Horizontal Pipe Supports

Horizontal pipe supports shall be spaced as specified in MSS SP-69 and a 
support shall be installed not over 1 foot from the pipe fitting joint at 
each change in direction of the piping.  Pipe supports shall be spaced not 
over 5 feet apart at valves.  Pipe hanger loads suspended from steel joist 
with hanger loads between panel points in excess of 50 pounds shall have 
the excess hanger loads suspended from panel points.

3.1.9.7   Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, 
and at intervals of not more than 15 feet, not more than 8 feet from end of 
risers, and at vent terminations.

3.1.9.8   Pipe Guides

Type 35 guides using, steel, reinforced polytetrafluoroethylene (PTFE) or 
graphite slides shall be provided where required to allow longitudinal pipe 
movement.  Lateral restraints shall be provided as required.  Slide 
materials shall be suitable for the system operating temperatures, 
atmospheric conditions, and bearing loads encountered.

3.1.9.9   Steel Slides

Where steel slides do not require provisions for restraint of lateral 
movement, an alternate guide method may be used.  On piping 4 inches and 
larger, a Type 39 saddle shall be used.  On piping under 4 inches, a Type 
40 protection shield may be attached to the pipe or insulation and freely 
rest on a steel slide plate.

3.1.9.10   High Temperature Guides with Cradles

Where there are high system temperatures and welding to piping is not 
desirable, then the Type 35 guide shall include a pipe cradle, welded to 
the guide structure and strapped securely to the pipe.  The pipe shall be 
separated from the slide material by at least 4 inches, or by an amount 
adequate for the insulation, whichever is greater.

3.1.9.11   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
clamp shall be used where each pipe crosses the base support member.  
Spacing of the base support members shall not exceed the hanger and support 
spacing required for an individual pipe in the multiple pipe run.

3.1.9.12   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and 
anchors shall be applied with a safety factor not less than 5.  Supports 
shall not be attached to metal decking.  Supports shall not be attached to 
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the underside of concrete filled floors or concrete roof decks unless 
approved by the Contracting Officer.  Masonry anchors for overhead 
applications shall be constructed of ferrous materials only.  Structural 
steel brackets required to support piping, headers, and equipment, but not 
shown, shall be provided under this section.  Material used for support 
shall be as specified under Section 05120 STRUCTURAL STEEL.

3.1.10   Pipe Alignment Guides

Pipe alignment guides shall be provided where indicated for expansion 
loops, offsets, and bends and as recommended by the manufacturer for 
expansion joints, not to exceed 5 feet on each side of each expansion 
joint, and in lines 4 inches or smaller not more than 2 feet on each side 
of the joint.

3.1.11   Pipe Anchors

Anchors shall be provided wherever necessary or indicated to localize 
expansion or to prevent undue strain on piping.  Anchors shall consist of 
heavy steel collars with lugs and bolts for clamping and attaching anchor 
braces, unless otherwise indicated.  Anchor braces shall be installed in 
the most effective manner to secure the desired results using turnbuckles 
where required.  Supports, anchors, or stays shall not be attached where 
they will injure the structure or adjacent construction during installation 
or by the weight of expansion of the pipeline.  Where pipe and conduit 
penetrations of vapor barrier sealed surfaces occur, these items shall be 
anchored immediately adjacent to each penetrated surface, to provide 
essentially zero movement within penetration seal.  Detailed drawings of 
pipe anchors shall be submitted for approval before installation.

3.1.12   Building Surface Penetrations

Sleeves shall not be installed in structural members except where indicated 
or approved.  Sleeves in nonload bearing surfaces shall be galvanized sheet 
metal, conforming to ASTM A 653/A 653M, Coating Class G-90, 20 gauge.  
Sleeves in load bearing surfaces shall be uncoated carbon steel pipe, 
conforming to ASTM A 53/A 53M, Schedule 20  Sealants shall be applied to 
moisture and oil-free surfaces and elastomers to not less than 1/2 inch 
depth.  Sleeves shall not be installed in structural members.

3.1.12.1   General Service Areas

Each sleeve shall extend through its respective wall, floor, or roof, and 
shall be cut flush with each surface.  Pipes passing through concrete or 
masonry wall or concrete floors or roofs shall be provided with pipe 
sleeves fitted into place at the time of construction.  Sleeves shall be of 
such size as to provide a minimum of 1/4 inch all-around clearance between 
bare pipe and sleeves or between jacketed-insulation and sleeves.  Except 
in pipe chases or interior walls, the annular space between pipe and sleeve 
or between jacket over-insulation and sleeve shall be sealed in accordance 
with Section 07900A JOINT SEALING.

3.1.12.2   Waterproof Penetrations

Pipes passing through roof or floor waterproofing membrane shall be 
installed through a 17 ounce copper sleeve, or a 0.032 inch thick aluminum 
sleeve, each within an integral skirt or flange.  Flashing sleeve shall be 
suitably formed, and skirt or flange shall extend not less than 8 inches 
from the pipe and be set over the roof or floor membrane in a troweled 
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coating of bituminous cement.  The flashing sleeve shall extend up the pipe 
a minimum of 2 inches above the roof or floor penetration.  The annular 
space between the flashing sleeve and the bare pipe or between the flashing 
sleeve and the metal-jacket-covered insulation shall be sealed as 
indicated.  Penetrations shall be sealed by either one of the following 
methods.

a.  Waterproofing Clamping Flange:  Pipes up to and including 10 inches
 in diameter passing through roof or floor waterproofing membrane 
may be installed through a cast iron sleeve with caulking recess, 
anchor lugs, flashing clamp device, and pressure ring with brass 
bolts.  Waterproofing membrane shall be clamped into place and 
sealant shall be placed in the caulking recess.

b.  Modular Mechanical Type Sealing Assembly:  In lieu of a 
waterproofing clamping flange, a modular mechanical type sealing 
assembly may be installed.  Seals shall consist of interlocking 
synthetic rubber links shaped to continuously fill the annular 
space between the pipe/conduit and sleeve with corrosion protected 
carbon steel bolts, nuts, and pressure plates.  Links shall be 
loosely assembled with bolts to form a continuous rubber belt 
around the pipe with a pressure plate under each bolt head and 
each nut.  After the seal assembly is properly positioned in the 
sleeve, tightening of the bolt shall cause the rubber sealing 
elements to expand and provide a watertight seal rubber sealing 
elements to expand and provide a watertight seal between the 
pipe/conduit seal between the pipe/conduit and the sleeve.  Each 
seal assembly shall be sized as recommended by the manufacturer to 
fit the pipe/conduit and sleeve involved.  The Contractor electing 
to use the modular mechanical type seals shall provide sleeves of 
the proper diameters.

3.1.12.3   Fire-Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as 
specified in Section 07840A FIRESTOPPING.

3.1.12.4   Escutcheons

Finished surfaces where exposed piping, bare or insulated, pass through 
floors, walls, or ceilings, except in boiler, utility, or equipment rooms, 
shall be provided with escutcheons.  Where sleeves project slightly from 
floors, special deep-type escutcheons shall be used.  Escutcheon shall be 
secured to pipe or pipe covering.

3.1.13   Pumps

Support, anchor, and guide so that no strains are imposed on pump by weight 
or thermal movement of piping.  Air vents on pump casings shall be 
provided.  Drain outlets on pump bases shall be piped to the nearest floor 
or other acceptable drains, with necessary clean-out tees.  Pump bases 
shall be fully grouted.

3.1.14   Access Panels

Access panels shall be provided for all concealed valves, vents, controls, 
and items requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced and 
maintained or completely removed and replaced.  Access panels shall be as 
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specified in Section 05500A MISCELLANEOUS METAL.

3.1.15   Field Applied Insulation

Field installed insulation shall be as specified in Section 15080A THERMAL 
INSULATION FOR MECHANICAL SYSTEMS, except as defined differently herein.

3.1.16   Field Painting

Painting required for surfaces not otherwise specified, and finish painting 
of items only primed at the factory are specified in Section 09900 
PAINTING, GENERAL.

3.1.16.1   Color Coding

Color coding for piping identification is specified in Section 09900 
PAINTING, GENERAL.

3.2   CLEANING AND ADJUSTING

Pipes shall be cleaned free of scale and thoroughly flushed of all foreign 
matter.  A temporary bypass shall be provided for all water coils to 
prevent flushing water from passing through coils.  Strainers and valves 
shall be thoroughly cleaned.  Prior to testing and balancing, air shall be 
removed from all water systems by operating the air vents.  Temporary 
measures, such as piping the overflow from vents to a collecting vessel 
shall be taken to avoid water damage during the venting process.  Air vents 
shall be plugged or capped after the system has been vented.  Control 
valves and other miscellaneous equipment requiring adjustment shall be 
adjusted to setting indicated or directed.

3.3   FIELD TESTS

Tests shall be conducted in the presence of the Contracting Officer.  Water 
and electricity required for the tests will be furnished by the Government. 
 Any material, equipment, instruments, and personnel required for the test 
shall be provided by the Contractor.  The services of a qualified 
technician shall be provided as required to perform all tests and 
procedures indicated herein.  Field tests shall be coordinated with Section 
15990A TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.

3.3.1   Hydrostatic Tests

Following the cleaning procedures defined above, all chilled and condenser 
water piping systems shall be hydrostatically tested as defined herein.  
Unless otherwise agreed by the Contracting Officer, water (or glycol 
solution) shall be the test medium.

3.3.1.1   Equipment and Component Isolation

Prior to testing, equipment and components that cannot withstand the test 
pressure shall be properly isolated. 

3.3.1.2   Tests

Piping shall be hydrostatically tested at a pressure equal to 150 percent 
of the total system operating pressure for period of time sufficient to 
inspect every joint in the system and in no case less than 2 hours.  Test 
pressure shall be monitored by a calibrated, test pressure gauge.  Leaks 
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shall be repaired and piping retested until test is successful.  No loss of 
pressure shall be allowed.  Leaks shall be repaired by rewelding or 
replacing pipe or fittings.  Caulking of joints will not be permitted.  
Concealed and insulated piping shall be tested in place before concealing.

3.3.2   Backflow Prevention Assemblies Tests

Backflow prevention assemblies shall be tested in accordance with Section 
15400A PLUMBING, GENERAL PURPOSE.

3.4   DEMONSTRATIONS

Contractor shall conduct a training course for the operating staff, as 
designated by the Contracting Officer, in accordance with the approved 
Operation Manuals.  The training period shall consist of a total 4 hours of 
normal working time and start after the system is functionally completed 
but prior to final acceptance tests.  The field posted instructions shall 
cover all of the items contained in the approved operation and maintenance 
manuals as well as demonstrations of routine maintenance operations.

        -- End of Section --
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SECTION 15400A

PLUMBING, GENERAL PURPOSE
06/03

AMENDMENT NO. 0002

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.22 (1999; A 2001) Relief Valves for Hot Water 
Supply Systems

ASTM INTERNATIONAL (ASTM)

ASTM A 105/A 105M (2002) Carbon Steel Forgings for Piping 
Applications

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/A 193M (2001b) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 515/A 515M (2001) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516/A 516M (2001) Pressure Vessel Plates, Carbon 
Steel, for Moderate- and Lower-Temperature 
Service

ASTM A 53/A 53M (2002) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 733 (2001) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 888 (1998el) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

ASTM B 152/B 152M (2000) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 306 (2002) Copper Drainage Tube (DWV)

ASTM B 32 (2000e1) Solder Metal
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ASTM B 370 (1998) Copper Sheet and Strip for Building 
Construction

ASTM B 42 (2002) Seamless Copper Pipe, Standard Sizes

ASTM B 43 (1998) Seamless Red Brass Pipe, Standard 
Sizes

ASTM B 584 (2000) Copper Alloy Sand Castings for 
General Applications

ASTM B 75 (2002) Seamless Copper Tube

ASTM B 813 (2000e1) Liquid and Paste Fluxes for 
Soldering of Copper and Copper Alloy Tube

ASTM B 828 (2002) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM B 88 (2002) Seamless Copper Water Tube

ASTM B 88M (1999) Seamless Copper Water Tube (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

ASTM C 920 (2002) Elastomeric Joint Sealants

ASTM D 2000 (2001) Rubber Products in Automotive 
Applications

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cement

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes 
Using Flexible Elastomeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM E 1 (2001) ASTM Thermometers

ASTM F 477 (2002e1) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 90.1 (2001; various Errata) Energy Standard for 
Buildings Except Low-Rise Residential 
Buildings

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 (2002) Atmospheric Type Vacuum Breakers

ASSE 1003 (2001) Water Pressure Reducing Valves
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ASSE 1005 (1999) Water Heater Drain Valves

ASSE 1011 (1993) Hose Connection Vacuum Breakers

ASSE 1012 (2002) Backflow Preventers with 
Intermediate Atmospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backflow 
Preventers and Reduced Pressure Fire 
Protection Principle Backflow Preventers

ASSE 1018 (2001) Trap Seal Primer Valves, Water 
Supply Fed

ASSE 1020 (1998) Pressure Vacuum Breaker Assembly

AMERICAN WATER WORKS ASSOCIATION(AWWA)

AWWA B300 (1999) Hypochlorites

AWWA B301 (1999) Liquid Chlorine

AWWA C105 (1999) Polyethylene Encasement for 
Ductile-Iron Pipe Systems

AWWA C203 (2002; A C203a-99) Coal-Tar Protective 
Coatings and Linings for Steel Water 
Pipelines - Enamel and Tape - Hot-Applied

AWWA C606 (1997) Grooved and Shouldered Joints

AWWA C651 (1999) Disinfecting Water Mains

AWWA C652 (2002) Disinfection of Water Storage 
Facilities

AWWA D100 (1996) Welded Steel Tanks for Water Storage

AWWA EWW (1998) Standard Methods for the 
Examination of Water and Wastewater

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

ASME INTERNATIONAL (ASME)

ASME A112.1.2 (1991; R 2002) Air Gaps in Plumbing Systems

ASME A112.14.1 (1975; R 1998)Backwater Valves

ASME A112.36.2M (1991; R 2002) Cleanouts

ASME A112.6.1M (1997; R 2002) Floor Affixed Supports for 
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Off-the-Floor Plumbing Fixtures for Public 
Use

ASME B1.20.1 (1983; R 2001) Pipe Threads, General 
Purpose, Inch

ASME B16.12 (1998) Cast Iron Threaded Drainage Fittings

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (2002) Cast Copper Alloy Solder Joint 
Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (2002) Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings

ASME B16.23 (2002) Cast Copper Alloy Solder Joint 
Drainage Fittings - DWV

ASME B16.24 (2002) Cast Copper Alloy Pipe Flanges and 
Flanged Fittings: Classes 150, 300, 400, 
600, 900, 1500, and 2500

ASME B16.29 (2002) Wrought Copper and Wrought Copper 
Alloy Solder Joint Drainage Fittings - DWV

ASME B16.3 (1998) Malleable Iron Threaded Fittings

ASME B16.34 (1996) Valves Flanged, Threaded, and 
Welding End

ASME B16.39 (1998) Malleable Iron Threaded Pipe Unions

ASME B16.4 (1998) Gray Iron Threaded Fittings

ASME B16.5 (1996) Pipe Flanges and Flanged Fittings

ASME B31.1 (2001) Power Piping

ASME B31.5 (2001) Refrigeration Piping and Heat 
Transfer Components

ASME B40.100 (1998a) Pressure Gauges and Gauge 
Attachments

ASME BPVC SEC VIII D1 (2001) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

ASME CSD-1 (2002) Control and Safety Devices for 
Automatically Fired Boilers

CAST IRON SOIL PIPE INSTITUTE (CISPI)

CISPI 301 (2000) Hubless Cast Iron Soil Pipe and 
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Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (1997) Coupling for Use in Connection with 
Hubless Cast Iron Soil Pipe and Fittings 
for Sanitary and Storm Drain, Waste, and 
Vent Piping Applications

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA A4015 (1994; R 1995) Copper Tube Handbook

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)

FCCCHR Manual (9th Edition) Manual of Cross-Connection 
Control

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Nomenclature

INTERNATIONAL CODE COUNCIL (ICC)

ICC IPC (2000)International Plumbing Code

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-110 (1996) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-44 (1996; R 2001) Steel Pipe Line Flanges

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (2002) Butterfly Valves

MSS SP-69 (2002) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1998) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Valves, 
Flanged and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper 
and Copper Alloy Pressure Fittings
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MSS SP-78 (1998) Cast Iron Plug Valves, Flanged and 
Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-83 (2001) Class 3000 Steel Pipe Unions 
Socket-Welding and Threaded

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1997) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A (1999) Installation of Air Conditioning 
and Ventilating Systems

NSF INTERNATIONAL (NSF)

NSF 61 (2001; Addendum 1 - Sep 2001) Drinking 
Water System Components - Health Effects

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI WH 201 (1992) Water Hammer Arresters

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J1508 (1997) Hose Clamp Specifications

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

PL 93-523 (1974; A 1999) Safe Drinking Water Act

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Plumbing System; G, ED.

  Detail drawings consisting of illustrations, schedules, 
performance charts, instructions, brochures, diagrams, and other 
information to illustrate the requirements and operations of each 
system.  Detail drawings for the complete plumbing system 
including piping layouts and locations of connections; dimensions 
for roughing-in, foundation, and support points; schematic 
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diagrams and wiring diagrams or connection and interconnection 
diagrams.  Detail drawings shall indicate clearances required for 
maintenance and operation.  Where piping and equipment are to be 
supported other than as indicated, details shall include loadings 
and proposed support methods.  Mechanical drawing plans, 
elevations, views, and details, shall be drawn to scale.

SD-03 Product Data

Plumbing Fixture Schedule; G, ED.

  Catalog cuts of [specified plumbing fixtures] [valves] [related 
piping] system and system location where installed.

Vibration-Absorbing Features; G, ED.

  Details of vibration-absorbing features, including arrangement, 
foundation plan, dimensions and specifications.

Plumbing System; G, ED.

  Diagrams, instructions, and other sheets proposed for posting.  
Manufacturer's recommendations for the installation of bell and 
spigot and hubless joints for cast iron soil pipe.

SD-06 Test Reports

Tests, Flushing and Disinfection; G, RE.

  Test reports in booklet form showing all field tests performed 
to adjust each component and all field tests performed to prove 
compliance with the specified performance criteria, completion and 
testing of the installed system.  Each test report shall indicate 
the final position of controls.

Test of Backflow Prevention Assemblies; G, RE.

  Certification of proper operation shall be as accomplished in 
accordance with state regulations by an individual certified by 
the state to perform such tests.  If no state requirement exists, 
the Contractor shall have the manufacturer's representative test 
the device, to ensure the unit is properly installed and 
performing as intended.  The Contractor shall provide written 
documentation of the tests performed and signed by the individual 
performing the tests.

SD-07 Certificates

Materials and Equipment; G, RE.

  Where materials or equipment are specified to comply with 
requirements of AGA, ASME, or NSF proof of such compliance shall 
be included.  The label or listing of the specified agency will be 
acceptable evidence.  In lieu of the label or listing, a written 
certificate may be submitted from an approved, nationally 
recognized testing organization equipped to perform such services, 
stating that the items have been tested and conform to the 
requirements and testing methods of the specified agency.  Where 
equipment is specified to conform to requirements of the ASME 
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Boiler and Pressure Vessel Code, the design, fabrication, and 
installation shall conform to the code.

SD-10 Operation and Maintenance Data

Plumbing System; G, RE.

  Six copies of the operation manual outlining the step-by-step 
procedures required for system startup, operation and shutdown.  
The manual shall include the manufacturer's name, model number, 
service manual, parts list, and brief description of all equipment 
and their basic operating features.  Six copies of the maintenance 
manual listing routine maintenance procedures, possible breakdowns 
and repairs.  The manual shall include piping and equipment layout 
and simplified wiring and control diagrams of the system as 
installed.

1.3   STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a 
manufacturer regularly engaged in the manufacture of such products.  
Specified equipment shall essentially duplicate equipment that has 
performed satisfactorily at least two years prior to bid opening.

1.4   ELECTRICAL WORK

Motors, motor controllers and motor efficiencies shall conform to the 
requirements of Section 16415A ELECTRICAL WORK, INTERIOR.  Electrical 
motor-driven equipment specified herein shall be provided complete with 
motors.  Equipment shall be rated at 60 Hz, single phase, ac unless 
otherwise indicated.  Where a motor controller is not provided in a 
motor-control center on the electrical drawings, a motor controller shall 
be as indicated.  Motor controllers shall be provided complete with 
properly sized thermal-overload protection in each ungrounded conductor, 
auxiliary contact, and other equipment, at the specified capacity, and 
including an allowable service factor.

1.5   REGULATORY REQUIREMENTS

Unless otherwise required herein, plumbing work shall be in accordance with 
ICC IPC.

1.6   PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

PART 2   PRODUCTS

2.1   MATERIALS

Materials for various services shall be in accordance with TABLES I and II. 
 Pipe schedules shall be selected based on service requirements.  Pipe 
fittings shall be compatible with the applicable pipe materials.  Pipe 
threads (except dry seal) shall conform to ASME B1.20.1.   system.  In line 
devices such as water meters, building valves, check valves, meter stops, 
valves, fittings and back flow preventers shall comply with PL 93-523 and 
NSF 61, Section 8.  End point devices such as drinking water fountains, 
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lavatory faucets, kitchen and bar faucets, residential ice makers, supply 
stops and end point control valves used to dispense water for drinking must 
meet the requirements of NSF 61, Section 9.  Hubless cast-iron soil pipe 
shall not be installed underground, under concrete floor slabs, or in crawl 
spaces below kitchen floors.

2.1.1   Pipe Joint Materials

Hubless cast-iron soil pipe shall not be used under ground.  Joints and 
gasket materials shall conform to the following:

a.  Coupling for Cast-Iron Pipe:  for hub and spigot type ASTM A 74, 
AWWA C606.  For hubless type:  CISPI 310

b.  Coupling for Steel Pipe:  AWWA C606.

c.  Flange Gaskets:  Gaskets shall be made of non-asbestos material in 
accordance with ASME B16.21.  Gaskets shall be flat,  1/16 inch 
thick, and contain Aramid fibers bonded with Styrene Butadiene 
Rubber (SBR) or Nitro Butadiene Rubber (NBR).  Gaskets shall be 
the full face or self centering flat ring type.  Gaskets used for 
hydrocarbon service shall be bonded with NBR.

d.  Brazing Material:  Brazing material shall conform to AWS A5.8, 
BCuP-5.

e.  Brazing Flux:  Flux shall be in paste or liquid form appropriate 
for use with brazing material.  Flux shall be as follows:  
lead-free; have a 100 percent flushable residue; contain slightly 
acidic reagents; contain potassium borides; and contain fluorides.

f.  Solder Material:  Solder metal shall conform to ASTM B 32. 

g.  Solder Flux:  Flux shall be liquid form, non-corrosive, and 
conform to ASTM B 813, Standard Test 1.

h.  PTFE Tape:  PTFE Tape, for use with Threaded Metal or Plastic 
Pipe, ASTM D 3308.

i.  Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and 
spigot type and hubless type):  ASTM C 564.

j.  Rubber Gaskets for Grooved Pipe:  ASTM D 2000, maximum temperature 
 230 degrees F.

k.  Flexible Elastomeric Seals:  ASTM D 3139, ASTM D 3212 or ASTM F 477.

l.  Bolts and Nuts for Grooved Pipe Couplings:  Heat-treated carbon 
steel, ASTM A 183.

m.  Flanged fittings including flanges, bolts, nuts, bolt patterns, 
etc., shall be in accordance with ASME B16.5 class 150 and shall 
have the manufacturer's trademark affixed in accordance with MSS 
SP-25.  Flange material shall conform to ASTM A 105/A 105M.  Blind 
flange material shall conform to ASTM A 516/A 516M cold service 
and ASTM A 515/A 515M for hot service.  Bolts shall be high 
strength or intermediate strength with material conforming to ASTM 
A 193/A 193M.
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2.1.2   Miscellaneous Materials

Miscellaneous materials shall conform to the following:

a.  Water Hammer Arrester:  PDI WH 201.

b.  Copper, Sheet and Strip for Building Construction:  ASTM B 370.

c.  Asphalt Roof Cement:  ASTM D 2822.

d.  Hose Clamps:  SAE J1508.

e.  Supports for Off-The-Floor Plumbing Fixtures:  ASME A112.6.1M.

f.  Metallic Cleanouts:  ASME A112.36.2M.

g.  Plumbing Fixture Setting Compound:  A preformed flexible ring seal 
molded from hydrocarbon wax material.  The seal material shall be 
nonvolatile nonasphaltic and contain germicide and provide 
watertight, gastight, odorproof and verminproof properties.

h.  Coal-Tar Protective Coatings and Linings for Steel Water 
Pipelines:  AWWA C203

i.  Hypochlorites:  AWWA B300.

j.  Liquid Chlorine:  AWWA B301.

k.  Polyethylene Encasement for Ductile-Iron Piping:  AWWA C105.

l.  Gauges - Pressure and Vacuum Indicating Dial Type - Elastic 
Element:  ASME B40.100.

m.  Thermometers:  ASTM E 1.  Mercury shall not be used in 
thermometers.

2.1.3   Pipe Insulation Material

Insulation shall be as specified in Section 15080A THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves  
2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and 
solder-type connections for tubing.  Valves  3 inches and larger shall have 
flanged iron bodies and bronze trim.  Valve types shall be as indicated.  
Pressure ratings shall be based upon the application.  Valves shall conform 
to the following standards:

Description                                       Standard

Butterfly Valves                                MSS SP-67

Cast-Iron Gate Valves, Flanged and 
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Description                                       Standard
Threaded Ends                                   MSS SP-70

Cast-Iron Swing Check Valves, Flanged and
Threaded Ends                                   MSS SP-71

Ball Valves with Flanged Butt-Welding Ends 
for General Service                             MSS SP-72

Ball Valves Threaded, Socket-Welding,
Solder Joint, Grooved and Flared Ends           MSS SP-110

Cast-Iron Plug Valves, Flanged and              MSS SP-78
Threaded Ends

Bronze Gate, Globe, Angle, and Check Valves     MSS SP-80

Steel Valves, Socket Welding and Threaded Ends  ASME B16.34

Cast-Iron Globe and Angle Valves, Flanged and   MSS SP-85
Threaded Ends

Backwater Valves                                ASME A112.14.1

Vacuum Relief Valves                            ANSI Z21.22

Water Pressure Reducing Valves                  ASSE 1003

Water Heater Drain Valves                       ASSE 1005

Trap Seal Primer Valves                         ASSE 1018

Temperature and Pressure Relief Valves          ANSI Z21.22
for Hot Water Supply Systems

Temperature and Pressure Relief Valves          ASME CSD-1
for Automatically Fired Hot
Water Boilers                                   Safety Code No., Part CW,
                                                Article 5

2.3.1   Backwater Valves

Backwater valves shall be either separate from the floor drain or a 
combination floor drain, P-trap, and backwater valve, as shown.  Valves 
shall have cast-iron bodies with cleanouts large enough to permit removal 
of interior parts.  Valves shall be of the flap type, hinged or pivoted, 
with revolving disks.  Hinge pivots, disks, and seats shall be nonferrous 
metal.  Disks shall be slightly open in a no-flow no-backwater condition. 
Cleanouts shall extend to finished floor and be fitted with threaded 
countersunk plugs.

2.3.2   Wall Faucets

Wall faucets with vacuum-breaker backflow preventer shall be brass with  
3/4 inch male inlet threads, hexagon shoulder, and  3/4 inch hose 
connection.  Faucet handle shall be securely attached to stem.
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2.3.3   Wall Hydrants

Wall hydrants with vacuum-breaker backflow preventer shall have a 
nickel-brass or nickel-bronze wall plate or flange with nozzle and 
detachable key handle.  A brass or bronze operating rod shall be provided 
within a galvanized iron casing of sufficient length to extend through the 
wall so that the valve is inside the building, and the portion of the 
hydrant between the outlet and valve is self-draining.  A brass or bronze 
valve with coupling and union elbow having metal-to-metal seat shall be 
provided.  Valve rod and seat washer shall be removable through the face of 
the hydrant.  The hydrant shall have  3/4 inch exposed hose thread on spout 
and  3/4 inch male pipe thread on inlet.  Hydrants shall be as indicated.

2.3.4   Relief Valves

Water heaters and hot water storage tanks shall have a combination pressure 
and temperature (P&T) relief valve.  The pressure relief element of a P&T 
relief valve shall have adequate capacity to prevent excessive pressure 
buildup in the system when the system is operating at the maximum rate of 
heat input.  The temperature element of a P&T relief valve shall have a 
relieving capacity which is at least equal to the total input of the 
heaters when operating at their maximum capacity.  Relief valves shall be 
rated according to ANSI Z21.22.  Relief valves for systems where the 
maximum rate of heat input is less than  200,000 Btuh shall have  3/4 inch 
minimum inlets, and  3/4 inch outlets.  Relief valves for systems where the 
maximum rate of heat input is greater than 200,000 Btuh shall have  1 inch 
minimum inlets, and  1 inch outlets.  The discharge pipe from the relief 
valve shall be the size of the valve outlet.

2.3.5   Mixing Valves

Mixing valves, thermostatic-type, are shown in connection with rough 
plumbing.  The valves shall conform to FS WW-P-541, except shall be line 
size with inlet pressure of  45 psi.  The valves may be constructed with 
rough or finish bodies either with or without plating.  Each valve shall be 
constructed to control the mixing of hot and cold water and to deliver 
water at a desired temperature regardless of pressure or input temperature 
changes.  The control element shall be of an approved type.  The body shall 
be of heavy cast bronze, and interior parts shall be brass, bronze, or 
copper.  The valve shall be equipped with necessary stops, check valves, 
unions, and sediment strainers on the inlets.  Mixing valves shall maintain 
water temperatures within  5 degrees F. of any setting.

2.3.6   Thermostatic Mixing Valves

Mixing valves, thermostatic type, pressure-balanced or combination 
thermostatic and pressure-balanced shall be line size and shall be 
constructed with rough or finish bodies either with or without plating.  
Each valve shall be constructed to control the mixing of hot and cold water 
and to deliver water at a desired temperature regardless of pressure or 
input temperature changes.  The control element shall be of an approved 
type.  The valve shall be equipped with necessary stops, check valves, 
unions, and sediment strainers on the inlets.  Mixing valves shall maintain 
water temperature within  5 degrees F of any setting.  Valves shall be as 
indicated.

2.4   BACKFLOW PREVENTERS

Backflow preventers shall be approved and listed by the Foundation For 
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Cross-Connection Control & Hydraulic Research.  Reduced pressure principle 
assemblies, double check valve assemblies, atmospheric (nonpressure) type 
vacuum breakers, and pressure type vacuum breakers shall be tested, 
approved, and listed in accordance with FCCCHR Manual.  Backflow preventers 
with intermediate atmospheric vent shall conform to ASSE 1012.  Reduced 
pressure principle backflow preventers shall conform to ASSE 1013.  Hose 
connection vacuum breakers shall conform to ASSE 1011.  Pipe applied 
atmospheric type vacuum breakers shall conform to ASSE 1001.  Pressure 
vacuum breaker assembly shall conform to ASSE 1020.  Air gaps in plumbing 
systems shall conform to ASME A112.1.2.

2.5   DRAINS

2.5.1   Floor and Shower Drains

Floor and shower drains shall be as indicated.

2.5.2   Area Drains

Area drains shall be as indicated.

2.6   WATER HEATERS

Water heater types and capacities shall be as indicated.

2.6.1   Automatic Storage Type

2.6.1.1   Indirect Heater Type

Steam and high temperature hot water (HTHW) heaters with storage system 
shall be the assembled product of one manufacturer, and  be ASME tested and 
"U" stamped to code requirements under ASME BPVC SEC VIII D1.  The storage 
tank shall be as specified in paragraph HOT-WATER STORAGE TANKS.  The heat 
exchanger shall be double wall type that separates the potable water from 
the heat transfer medium with a space vented to the atmosphere in 
accordance with ICC IPC.

2.7   HOT-WATER STORAGE TANKS

Hot-water storage tanks shall be constructed by one manufacturer, ASME 
stamped for the working pressure, and shall have the National Board (ASME) 
registration.  The tank shall be cement-lined or glass-lined steel type in 
accordance with AWWA D100.  The heat loss shall conform to TABLE III as 
determined by the requirements of ASHRAE 90.1.  Each tank shall be equipped 
with a thermometer, conforming to ASTM E 1, Type I, Class 3, Range C, style 
and form as required for the installation, and with  7 inch scale.  
Thermometer shall have a separable socket suitable for a  3/4 inch tapped 
opening.  Tanks shall be equipped with a pressure gauge  6 inch minimum 
diameter face.  Insulation shall be as specified in Section 15080A THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.  Storage tank capacity shall be as shown.

2.8   PUMPS

2.8.1   Sump Pumps

Sump pumps shall be of types and capacities indicated.
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2.8.2   Circulating Pumps

Domestic hot water circulating pumps shall be electrically driven, 
single-stage, centrifugal, with mechanical seals, suitable for the intended 
service.  Pump capacities, efficiencies, motor sizes, speeds, and impeller 
types shall be as shown.  Pump and motor shall be supported by the piping 
on which it is installed.  The shaft shall be one-piece, heat-treated, 
corrosion-resisting steel with impeller and smooth-surfaced housing of 
bronze.  Motor shall be totally enclosed, fan-cooled and shall have 
sufficient  horsepower for the service required.  Pump shall conform to HI 
1.1-1.5.  Each pump motor shall be equipped with an across-the-line 
magnetic controller in a NEMA 250, Type 1 enclosure with "START-STOP" 
switch in cover.  Pump motors smaller than  Fractional horsepower pump 
motors shall have integral thermal overload protection in accordance with 
Section 16415A ELECTRICAL WORK, INTERIOR.  Guards shall shield exposed 
moving parts.

2.8.3   Flexible Connectors

Flexible connectors shall be provided at the suction and discharge of each 
pump that is 1 hp or larger.  Connectors shall be constructed of neoprene, 
rubber, or braided bronze, with Class 150 standard flanges.  Flexible 
connectors shall be line size and suitable for the pressure and temperature 
of the intended service.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Piping located in air plenums shall conform to NFPA 90A requirements.  
Piping located in shafts that constitute air ducts or that enclose air 
ducts shall be noncombustible in accordance with NFPA 90A.  The plumbing 
system shall be installed complete with necessary fixtures, fittings, 
traps, valves, and accessories.  Water and drainage piping shall be 
extended  5 feet outside the building, unless otherwise indicated.  A ball 
valve and drain shall be installed on the water service line inside the 
building approximately 6 inches above the floor from point of entry.  
Piping shall be connected to the exterior service lines or capped or 
plugged if the exterior service is not in place.  Valves shall be installed 
with control no lower than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The 
hot-water and cold-water piping system shall be arranged and installed to 
permit draining.  The supply line to each item of equipment or fixture, 
except faucets, flush valves, or other control valves which are supplied 
with integral stops, shall be equipped with a shutoff valve to enable 
isolation of the item for repair and maintenance without interfering with 
operation of other equipment or fixtures.  Supply piping to fixtures, 
faucets, hydrants, shower heads, and flushing devices shall be anchored to 
prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of 
construction shall be avoided.  Damage to building, piping, wiring, or 
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equipment as a result of cutting shall be repaired by mechanics skilled in 
the trade involved.

3.1.1.3   Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation. 
Fixtures and equipment shall be tightly covered and protected against dirt, 
water, chemicals, and mechanical injury.  Upon completion of the work, the 
fixtures, materials, and equipment shall be thoroughly cleaned, adjusted, 
and operated.  Safety guards shall be provided for exposed rotating 
equipment.

3.1.1.4   Mains, Branches, and Runouts

Piping shall be installed as indicated.  Pipe shall be accurately cut and 
worked into place without springing or forcing.  Structural portions of the 
building shall not be weakened.  Aboveground piping shall run parallel with 
the lines of the building, unless otherwise indicated.  Branch pipes from 
service lines may be taken from top, bottom, or side of main, using 
crossover fittings required by structural or installation conditions.  
Supply pipes, valves, and fittings shall be kept a sufficient distance from 
other work and other services to permit not less than  1/2 inch between 
finished covering on the different services.  Bare and insulated water 
lines shall not bear directly against building structural elements so as to 
transmit sound to the structure or to prevent flexible movement of the 
lines.  Water pipe shall not be buried in or under floors unless 
specifically indicated or approved.  Changes in pipe sizes shall be made 
with reducing fittings.  Use of bushings will not be permitted except for 
use in situations in which standard factory fabricated components are 
furnished to accommodate specific accepted installation practice.  Change 
in direction shall be made with fittings, except that bending of pipe  4 
inches and smaller will be permitted, provided a pipe bender is used and 
wide sweep bends are formed.  The center-line radius of bends shall be not 
less than six diameters of the pipe.  Bent pipe showing kinks, wrinkles, 
flattening, or other malformations will not be acceptable.

3.1.1.5   Pipe Drains

Pipe drains indicated shall consist of  3/4 inch hose bibb with renewable 
seat and ball valve ahead of hose bibb.  At other low points,  3/4 inch 
brass plugs or caps shall be provided.  Disconnection of the supply piping 
at the fixture is an acceptable drain.

3.1.1.6   Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water 
pipe.  Each hot-water and hot-water circulation riser shall have expansion 
loops or other provisions such as offsets, changes in direction, etc., 
where indicated and/or required.  Risers shall be securely anchored as 
required or where indicated to force expansion to loops.  Branch 
connections from risers shall be made with ample swing or offset to avoid 
undue strain on fittings or short pipe lengths.  Horizontal runs of pipe 
over  50 feet in length shall be anchored to the wall or the supporting 
construction about midway on the run to force expansion, evenly divided, 
toward the ends.  Sufficient flexibility shall be provided on branch 
runouts from mains and risers to provide for expansion and contraction of 
piping.  Flexibility shall be provided by installing one or more turns in 
the line so that piping will spring enough to allow for expansion without 
straining.
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3.1.1.7   Thrust Restraint

Plugs, caps, tees, valves and bends deflecting 11.25 degrees or more, 
either vertically or horizontally, in waterlines 4 inches in diameter or 
larger shall be provided with thrust blocks, where indicated, to prevent 
movement.  Thrust blocking shall be concrete of a mix not leaner than:  1 
cement, 2-1/2 sand, 5 gravel; and having a compressive strength of not less 
than 2000 psi after 28 days.  Blocking shall be placed between solid ground 
and the fitting to be anchored.  Unless otherwise indicated or directed, 
the base and thrust bearing sides of the thrust block shall be poured 
against undisturbed earth.  The side of the thrust block not subject to 
thrust shall be poured against forms.  The area of bearing will be as 
shown.  Blocking shall be placed so that the joints of the fitting are 
accessible for repair.  Steel rods and clamps, protected by galvanizing or 
by coating with bituminous paint, shall be used to anchor vertical down 
bends into gravity thrust blocks.

3.1.1.8   Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and 
cold-water supplies and shall be located as generally indicated, with 
precise location and sizing to be in accordance with PDI WH 201.  Water 
hammer arresters, where concealed, shall be accessible by means of access 
doors or removable panels.  Commercial-type water hammer arresters shall 
conform to PDI WH 201.  Vertical capped pipe columns will not be permitted.

3.1.2   Joints

Installation of pipe and fittings shall be made in accordance with the 
manufacturer's recommendations.  Mitering of joints for elbows and notching 
of straight runs of pipe for tees will not be permitted.  Joints shall be 
made up with fittings of compatible material and made for the specific 
purpose intended.

3.1.2.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming 
to ASME B1.20.1.  Only male pipe threads shall be coated with graphite or 
with an approved graphite compound, or with an inert filler and oil, or 
shall have a polytetrafluoroethylene tape applied.

3.1.2.2   Unions and Flanges

Unions, flanges and mechanical couplings shall not be concealed in walls, 
ceilings, or partitions.  Unions shall be used on pipe sizes  2-1/2 inches 
and smaller; flanges shall be used on pipe sizes  3 inches and larger.

3.1.2.3   Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil, 
waste and vent piping shall be installed per the manufacturer's 
recommendations.

3.1.2.4   Copper Tube and Pipe

The tube or fittings shall not be annealed when making connections.  

a.  Brazed.  Brazed joints shall be made in conformance with AWS B2.2, 

SECTION 15400A  Page 16



FY04 BARRACKS UPGRADES ACCOMPANYING AMENDMENT NO. 0002
FORT POLK, LOUISIANA TO SOLICITATION  NO. W9126G-04-R-0044

MSS SP-73, and CDA A4015 with flux and are acceptable for all pipe 
sizes.  Copper to copper joints shall include the use of 
copper-phosphorus or copper-phosphorus-silver brazing metal 
without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a 
copper-phosphorus, copper-phosphorus-silver or a silver brazing 
filler metal.

b.  Soldered.  Soldered joints shall be made with flux and are only 
acceptable for piping  2 inches and smaller.  Soldered joints 
shall conform to ASME B31.5 and CDA A4015.  Soldered joints shall 
not be used in compressed air piping between the air comppressor 
and the receiver.

c.  Copper Tube Extracted Joint.  Mechanically extracted joints shall 
be made in accordance with ICC IPC.

3.1.3   Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be made 
with dielectric unions or flange waterways.  Dielectric waterways shall 
have temperature and pressure rating equal to or greater than that 
specified for the connecting piping.  Waterways shall have metal 
connections on both ends suited to match connecting piping.  Dielectric 
waterways shall be internally lined with an insulator specifically designed 
to prevent current flow between dissimilar metals.  Dielectric flanges 
shall meet the performance requirements described herein for dielectric 
waterways.  Connecting joints between plastic and metallic pipe shall be 
made with transition fitting for the specific purpose.

3.1.4   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent 
location.

3.1.4.1   Sleeve Requirements

Pipes passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  Sleeves are not required for supply, drainage, waste and 
vent pipe passing through concrete slab on grade, except where penetrating 
a membrane waterproof floor.  A modular mechanical type sealing assembly 
may be installed in lieu of a waterproofing clamping flange and caulking 
and sealing of annular space between pipe and sleeve.  The seals shall 
consist of interlocking synthetic rubber links shaped to continuously fill 
the annular space between the pipe and sleeve using galvanized steel bolts, 
nuts, and pressure plates.  The links shall be loosely assembled with bolts 
to form a continuous rubber belt around the pipe with a pressure plate 
under each bolt head and each nut.  After the seal assembly is properly 
positioned in the sleeve, tightening of the bolt shall cause the rubber 
sealing elements to expand and provide a watertight seal between the pipe 
and the sleeve.  Each seal assembly shall be sized as recommended by the 
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be 
installed in structural members, except where indicated or approved.  
Rectangular and square openings shall be as detailed.  Each sleeve shall 
extend through its respective floor, or roof, and shall be cut flush with 
each surface, except for special circumstances. Pipe sleeves passing 
through floors in wet areas such as mechanical equipment rooms, lavatories, 
kitchens, and other plumbing fixture areas shall extend a minimum of  4 
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inches above the finished floor.  Unless otherwise indicated, sleeves shall 
be of a size to provide a minimum of  1/4 inch clearance between bare pipe 
or insulation and inside of sleeve or between insulation and inside of 
sleeve.  Sleeves in bearing walls and concrete slab on grade floors shall 
be steel pipe or cast-iron pipe.  Sleeves in nonbearing walls or ceilings 
may be steel pipe, cast-iron pipe, galvanized sheet metal with lock-type 
longitudinal seam, or plastic.  Except as otherwise specified, the annular 
space between pipe and sleeve, or between jacket over insulation and 
sleeve, shall be sealed as indicated with sealants conforming to ASTM C 920 
and with a primer, backstop material and surface preparation.  The annular 
space between pipe and sleeve, between bare insulation and sleeve or 
between jacket over insulation and sleeve shall not be sealed for interior 
walls which are not designated as fire rated.  Sleeves through below-grade 
walls in contact with earth shall be recessed  1/2 inch from wall surfaces 
on both sides.  Annular space between pipe and sleeve shall be filled with 
backing material and sealants in the joint between the pipe and wall as 
specified above.  Sealant selected for the earth side of the wall shall be 
compatible with dampproofing/waterproofing materials that are to be applied 
over the joint sealant.  Pipe sleeves in fire-rated walls shall conform to 
the requirements in Section 07840A FIRESTOPPING.

3.1.4.2   Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by 
forming a flashing guard from soft-tempered sheet copper.  The center of 
the sheet shall be perforated and turned down approximately  1-1/2 inches 
to fit between the outside diameter of the drainpipe and the inside 
diameter of the cast-iron or steel pipe sleeve.  The turned-down portion of 
the flashing guard shall be embedded in sealant to a depth of approximately 
 1-1/2 inches; then the sealant shall be finished off flush to floor level 
between the flashing guard and drainpipe.  The flashing guard of sheet 
copper shall extend not less than  8 inches from the drainpipe and shall be 
lapped between the floor membrane in a solid coating of bituminous cement.  
If cast-iron water closet floor flanges are used, the space between the 
pipe sleeve and drainpipe shall be sealed with sealant and the flashing 
guard shall be upturned approximately  1-1/2 inches to fit the outside 
diameter of the drainpipe and the inside diameter of the water closet floor 
flange.  The upturned portion of the sheet fitted into the floor flange 
shall be sealed.

3.1.5   Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase 
walls or floors above grade, a fire seal shall be provided as specified in 
Section 07840A FIRESTOPPING.

3.1.6   Supports

3.1.6.1   General

Hangers used to support piping  2 inches and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.  In 
the support of multiple pipe runs on a common base member, a clip or clamp 
shall be used where each pipe crosses the base support member.  Spacing of 
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the base support members shall not exceed the hanger and support spacing 
required for an individual pipe in the multiple pipe run.  Threaded 
sections of rods shall not be formed or bent.

3.1.6.2   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS 
SP-58 and MSS SP-69, except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and shall 
have both locknuts and retaining devices furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Type 39 saddles shall be used on insulated pipe  4 inches and 
larger when the temperature of the medium is  60 degrees F or 
higher.  Type 39 saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1)  Be used on insulated pipe less than  4 inches.

(2)  Be used on insulated pipe  4 inches and larger when the 
temperature of the medium is  60 degrees F or less.

(3)  Have a high density insert for all pipe sizes.  High density 
inserts shall have a density of  8 pcf or greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over  1 foot from the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over  5 feet apart at valves.  
Operating temperatures in determining hanger spacing for PVC or 
CPVC pipe shall be  120 degrees F for PVC and  180 degrees F for 
CPVC.  Horizontal pipe runs shall include allowances for expansion 
and contraction.

j.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, at intervals of not more than  15 feet nor more 
than  8 feet from end of risers, and at vent terminations.  
Vertical pipe risers shall include allowances for expansion and 
contraction.

k.  Pipe hangers on horizontal insulated pipe shall be the size of the 
outside diameter of the insulation.  The insulation shall be 
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continuous through the hanger on all pipe sizes and applications.

3.1.6.3   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and 
anchors shall be applied with a safety factor not less than 5.  Supports 
shall not be attached to metal decking.  Supports shall not be attached to 
the underside of concrete filled floor or concrete roof decks unless 
approved by the Contracting Officer.  Masonry anchors for overhead 
applications shall be constructed of ferrous materials only.

3.1.7   Welded Installation

Plumbing pipe weldments shall be as indicated.  Changes in direction of 
piping shall be made with welding fittings only; mitering or notching pipe 
to form elbows and tees or other similar type construction will not be 
permitted.  Branch connection may be made with either welding tees or 
forged branch outlet fittings.  Branch outlet fittings shall be forged, 
flared for improvement of flow where attached to the run, and reinforced 
against external strains.  Beveling, alignment, heat treatment, and 
inspection of weld shall conform to ASME B31.1.  Weld defects shall be 
removed and repairs made to the weld, or the weld joints shall be entirely 
removed and rewelded.  After filler metal has been removed from its 
original package, it shall be protected or stored so that its 
characteristics or welding properties are not affected.  Electrodes that 
have been wetted or that have lost any of their coating shall not be used.

3.1.8   Pipe Cleanouts

Pipe cleanouts shall be the same size as the pipe except that cleanout 
plugs larger than  4 inches will not be required.  A cleanout installed in 
connection with cast-iron soil pipe shall consist of a long-sweep 1/4 bend 
or one or two 1/8 bends extended to the place shown.  An extra-heavy 
cast-brass or cast-iron ferrule with countersunk cast-brass head screw plug 
shall be caulked into the hub of the fitting and shall be flush with the 
floor.  Cleanouts in connection with other pipe, where indicated, shall be 
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs, 
except plastic plugs shall be installed in plastic pipe.  Plugs shall be 
the same size as the pipe up to and including  4 inches.  Cleanout tee 
branches with screw plug shall be installed at the foot of soil and waste 
stacks, at the foot of interior downspouts, on each connection to building 
storm drain where interior downspouts are indicated, and on each building 
drain outside the building.  Cleanout tee branches may be omitted on stacks 
in single story buildings with slab-on-grade construction or where less 
than  18 inches of crawl space is provided under the floor.  Cleanouts on 
pipe concealed in partitions shall be provided with chromium plated bronze, 
nickel bronze, nickel brass or stainless steel flush type access cover 
plates.  Round access covers shall be provided and secured to plugs with 
securing screw.  Square access covers may be provided with matching frames, 
anchoring lugs and cover screws.  Cleanouts in finished walls shall have 
access covers and frames installed flush with the finished wall.  Cleanouts 
installed in finished floors subject to foot traffic shall be provided with 
a chrome-plated cast brass, nickel brass, or nickel bronze cover secured to 
the plug or cover frame and set flush with the finished floor.  Heads of 
fastening screws shall not project above the cover surface.  Where 
cleanouts are provided with adjustable heads, the heads shall be cast iron.
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3.2   WATER HEATERS AND HOT WATER STORAGE TANKS

3.2.1   Relief Valves

No valves shall be installed between a relief valve and its water heater or 
storage tank.  The P&T relief valve shall be installed where the valve 
actuator comes in contact with the hottest water in the heater.  Whenever 
possible, the relief valve shall be installed directly in a tapping in the 
tank or heater; otherwise, the P&T valve shall be installed in the 
hot-water outlet piping.  A vacuum relief valve shall be provided on the 
cold water supply line to the hot-water storage tank or water heater and 
mounted above and within  6 inches above the top of the tank or water 
heater.

3.2.2   Heat Traps

Piping to and from each water heater and hot water storage tank shall be 
routed horizontally and downward a minimum of  2 feet before turning in an 
upward direction.

3.2.3   Connections to Water Heaters

Connections of metallic pipe to water heaters shall be made with dielectric 
unions or flanges.

3.2.4   Expansion Tank

A pre-charged expansion tank shall be installed on the cold water supply 
between the water heater inlet and the cold water supply shut-off valve.  
The Contractor shall adjust the expansion tank air pressure, as recommended 
by the tank manufacturer, to match incoming water pressure.

3.3   ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated 
piping, exposed to view, passes through floors, walls, or ceilings, except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be satin-finish, 
corrosion-resisting steel, polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
split-pattern, held in place by internal spring tension or setscrew.

3.4   PAINTING

Painting of pipes, hangers, supports, and other iron work, either in 
concealed spaces or exposed spaces, is specified in Section 09900 PAINTS 
AND COATINGS.

3.5   TESTS, FLUSHING AND DISINFECTION

3.5.1   Plumbing System

The following tests shall be performed on the plumbing system in accordance 
with ICC IPC, except that the drainage and vent system final test shall 
include the smoke test.  The Contractor has the option to perform a 
peppermint test in lieu of the smoke test.  If a peppermint test is chosen, 
the Contractor must submit a testing procedure to the Contracting Officer 
for approval.
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a.  Drainage and Vent Systems Test.  The final test shall include a 
smoke test.

b.  Building Sewers Tests.

c.  Water Supply Systems Tests.

3.5.1.1   Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically 
designed for the testing of backflow prevention assemblies.  Gauges shall 
be tested annually for accuracy in accordance with the University of 
Southern California's Foundation of Cross Connection Control and Hydraulic 
Research or the American Water Works Association Manual of Cross Connection 
(Manual M-14).  Report form for each assembly shall include, as a minimum, 
the following:

Data on Device                   Data on Testing Firm
Type of Assembly                 Name
Manufacturer                     Address
Model Number                     Certified Tester
Serial Number                    Certified Tester No.
Size                             Date of Test
Location
Test Pressure Readings           Serial Number and Test Data of 
Gauges

If the unit fails to meet specified requirements, the unit shall be 
repaired and retested.

3.5.1.2   [AM#0002] Deleted

 3.5.2   Defective Work

If inspection or test shows defects, such defective work or material shall 
be replaced or repaired as necessary and inspection and tests shall be 
repeated.  Repairs to piping shall be made with new materials.  Caulking of 
screwed joints or holes will not be acceptable.

3.5.3   System Flushing

3.5.3.1   During Flushing

Before operational tests or disinfection, potable water piping system shall 
be flushed with potable water.  Sufficient water shall be used to produce a 
water velocity that is capable of entraining and removing debris in all 
portions of the piping system.  This requires simultaneous operation of all 
fixtures on a common branch or main in order to produce a flushing velocity 
of approximately 4 fps through all portions of the piping system.  In the 
event that this is impossible due to size of system, the Contracting 
Officer (or the designated representative) shall specify the number of 
fixtures to be operated during flushing.  Contractor shall provide adequate 
personnel to monitor the flushing operation and to ensure that drain lines 
are unobstructed in order to prevent flooding of the facility.  Contractor 
shall be responsible for any flood damage resulting from flushing of the 
system.  Flushing shall be continued until entrained dirt and other foreign 
materials have been removed and until discharge water shows no 
discoloration.  All faucets and drinking water fountains, to include any 
device considered as an end point device by NSF 61, Section 9, shall be 
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flushed a minimum of 0.25 gallons per 24 hour period, ten times over a 14 
day period.

3.5.3.2   After Flushing

 System shall be drained at low points.  Strainer screens shall be removed, 
cleaned, and replaced.  After flushing and cleaning, systems shall be 
prepared for testing by immediately filling water piping with clean, fresh 
potable water.  Any stoppage, discoloration, or other damage to the finish, 
furnishings, or parts of the building due to the Contractor's failure to 
properly clean the piping system shall be repaired by the Contractor.  When 
the system flushing is complete, the hot-water system shall be adjusted for 
uniform circulation.  Flushing devices and automatic control systems shall 
be adjusted for proper operation.

3.5.4   Operational Test

Upon completion of flushing and prior to disinfection procedures,  the 
Contractor shall subject the plumbing system to operating tests to 
demonstrate satisfactory functional and operational efficiency.  Such 
operating tests shall cover a period of not less than 8 hours for each 
system and shall include the following information in a report with 
conclusion as to the adequacy of the system:

a.  Time, date, and duration of test.

b.  Water pressures at the most remote and the highest fixtures.

c.  Operation of each fixture and fixture trim.

d.  Operation of each valve, hydrant, and faucet.

e.  Pump suction and discharge pressures.

f.  Temperature of each domestic hot-water supply.

g.  Operation of each vacuum breaker and backflow preventer.

3.5.5   Disinfection

After operational tests are complete, the entire domestic hot- and 
cold-water distribution system shall be disinfected.  System shall be 
flushed as specified, before introducing chlorinating material.  The 
chlorinating material shall be hypochlorites or liquid chlorine.  Except as 
herein specified, water chlorination procedure shall be in accordance with 
AWWA C651 and AWWA C652.  The chlorinating material shall be fed into the 
water piping system at a constant rate at a concentration of at least 50 
parts per million (ppm).  A properly adjusted hypochlorite solution 
injected into the main with a hypochlorinator, or liquid chlorine injected 
into the main through a solution-feed chlorinator and booster pump, shall 
be used.  The chlorine residual shall be checked at intervals to ensure 
that the proper level is maintained.  Chlorine application shall continue 
until the entire main is filled.  The water shall remain in the system for 
a minimum of 24 hours.  Each valve in the system being disinfected shall be 
opened and closed several times during the contact period to ensure its 
proper disinfection.  Following the 24-hour period, no less than 25 ppm 
chlorine residual shall remain in the system.  Water tanks shall be 
disinfected by the addition of chlorine directly to the filling water.  
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Following a 6 hour period, no less than 50 ppm chlorine residual shall 
remain in the tank.  If after the 24 hour and 6 hour holding periods, the 
residual solution contains less than 25 ppm and 50 ppm chlorine 
respectively, flush the piping and tank with potable water, and repeat the 
above procedures until the required residual chlorine levels are satisfied. 
 The system including the tanks shall then be flushed with clean water 
until the residual chlorine level is reduced to less than one part per 
million.  During the flushing period each valve and faucet shall be opened 
and closed several times.  Samples of water in disinfected containers shall 
be obtained from several locations selected by the Contracting Officer.  
The samples of water shall be tested for total coliform organisms (coliform 
bacteria, fecal coliform, streptococcal, and other bacteria) in accordance 
with AWWA EWW.  The testing method used shall be either the multiple-tube 
fermentation technique or the membrane-filter technique.  Disinfection 
shall be repeated until tests indicate the absence of coliform organisms 
(zero mean coliform density per 100 milliliters) in the samples for at 
least 2 full days.  The system will not be accepted until satisfactory 
bacteriological results have been obtained.

3.6   PERFORMANCE OF WATER HEATING EQUIPMENT

Standard rating condition terms are as follows:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 70 degrees F delta T.

SL = Standby loss in W/sq. ft. based on 80 degrees F delta T, or in 
percent per hour based on nominal 90 degrees F delta T.

HL = Heat loss of tank surface area.

V = Storage volume in liters

3.6.1   Unfired Hot Water Storage

Volumes and inputs:  maximum HL shall be  6.5 Btu/h/sq. ft.
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3.7   TABLES

TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
--------------------------------------------------------------------------
                                                            SERVICE
--------------------------------------------------------------------------
Item #  Pipe and Fitting Materials            A     B    C     D     E   F
--------------------------------------------------------------------------

1  Cast iron soil pipe and fittings, hub      X     X    X     X     X
   and spigot, ASTM A 74 with
   compression gaskets.  Pipe and 
   fittings shall be marked with the 
   CISPI trademark.

2  Cast iron soil pipe and fittings hubless,        X    X     X     X
   CISPI 301 and
   ASTM A 888.  Pipe and 
   fittings shall be marked with the 
   CISPI trademark.

3  Cast iron drainage fittings, threaded,     X          X     X
   ASME B16.12 for use with
   Item 10

4  Cast iron screwed fittings (threaded)                       X     X
   ASME B16.4 for use with Item 10

5  Bronze sand casting grooved joint          X     X          X     X
   pressure fittings for non-ferrous pipe
   ASTM B 584, for use with Item 5

6  Wrought copper grooved joint pressure      X     X
   pressure fittings for non-ferrous pipe
   ASTM B 75 C12200,
   ASTM B 152/B 152M, C11000,
   ASME B16.22
   ASME B16.22 for use with Item 5

7  Malleable-iron threaded fittings,                           X     X
   galvanized ASME B16.3
   for use with Item 10

8  Steel pipe, seamless galvanized,          X                X     X
    ASTM A 53/A 53M, Type S, Grade B

9  Seamless red brass pipe, ASTM B 43              X     X

10  Bronzed flanged fittings,                                  X     X
    ASME B16.24 for use
    with Items 11 and 14

11  Cast copper alloy solder joint                             X     X
    pressure fittings, ASME B16.18
    for use with Item 14

12  Seamless copper pipe, ASTM B 42                           X
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TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
--------------------------------------------------------------------------
                                                            SERVICE
--------------------------------------------------------------------------
Item #  Pipe and Fitting Materials            A     B    C     D     E   F
--------------------------------------------------------------------------

13  Cast bronze threaded fittings,                             X     X
    ASME B16.15

14  Copper drainage tube, (DWV),              X*    X    X*    X     X
    ASTM B 306

15  Wrought copper and wrought                X     X    X     X     X
    alloy solder-joint drainage
    fittings.  ASME B16.29

16  Cast copper alloy solder joint            X     X    X     X     X
    drainage fittings, DWV,
    ASME B16.23

    SERVICE:

    A - Underground Building Soil, Waste and Storm Drain
    B - Aboveground Soil, Waste, Drain In Buildings
    C - Underground Vent
    D - Aboveground Vent
    E - Interior Rainwater Conductors Aboveground
    F - Corrosive Waste And Vent Above And Belowground
    * - Hard Temper
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TABLE II
PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

--------------------------------------------------------------------------
                                                        SERVICE
--------------------------------------------------------------------------
Item No.  Pipe and Fitting Materials          A       B       C     D
--------------------------------------------------------------------------

1  Malleable-iron threaded fittings,          X       X       X     X
   a.  Galvanized, ASME B16.3
   for use with Item 4a

   b.  Same as "a" but not galvanized                         X
   for use with Item 4b

2  Steel pipe:                                X       X       X      X
   a.  Seamless, galvanized,
   ASTM A 53/A 53M, Type S, Grade B

   b.  Seamless, black,                                       X
   ASTM A 53/A 53M,
   Type S, Grade B

3  Seamless red brass pipe,                   X       X              X
   ASTM B 43

4  Bronze flanged fittings,                   X       X              X
   ASME B16.24
   for use with Items 5 and 7

5  Seamless copper pipe,                      X       X              X
   ASTM B 42

6  Seamless copper water tube,                X**     X**     X**    X***
   ASTM B 88, ASTM B 88M

7  Cast bronze threaded fittings,            X       X              X
    ASME B16.15 for use
    with Items 5 and 7

1  Wrought copper and bronze solder-joint    X       X       X      X
    pressure fittings,
    ASME B16.22 for
    use with Items 5, 7 and 8

9  Cast copper alloy solder-joint            X       X       X      X
    pressure fittings,
    ASME B16.18
    for use with Item 8

10  Bronze and sand castings grooved          X       X       X
    joint pressure fittings for non-
    ferrous pipe ASTM B 584,
    for use with Item 2

11  Steel pipeline flanges,                   X       X
    MSS SP-44
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TABLE II
PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

--------------------------------------------------------------------------
                                                        SERVICE
--------------------------------------------------------------------------
Item No.  Pipe and Fitting Materials          A       B       C     D
--------------------------------------------------------------------------

12  Fittings: brass or bronze;                X       X
    ASME B16.15, and
    ASME B16.18
    ASTM B 828

13  Carbon steel pipe unions,                 X       X       X
    socket-welding and threaded,
    MSS SP-83

14  Malleable-iron threaded pipe              X       X
    unions ASME B16.39

15  Nipples, pipe threaded                    X       X       X
    ASTM A 733

    A - Cold Water Aboveground
    B - Hot Water 180 degrees F Maximum Aboveground
    C - Compressed Air Lubricated
    D - Cold Water Service Belowground
    Indicated types are minimum wall thicknesses.
    ** - Type L - Hard
    *** - Type K - Hard temper with brazed joints only or type K-soft temper 
without joints in or under floors
    **** - In or under slab floors only brazed joints
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TABLE III
STANDARD RATING CONDITIONS AND MINIMUM PERFORMANCE RATINGS FOR WATER HEATING

EQUIPMENT

         STORAGE
         CAPACITY        INPUT
FUEL     GALLONS         RATING      TEST PROCEDURE        REQUIRED 
PERFORMANCE

A.  Unfired Hot Water Storage.

Volumes and inputs:  maximum HL shall be 6.5 Btu/h/sq. ft.

TERMS:

EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 70 degrees F delta T.
SL = Standby loss in W/sq. ft. based on 80 degrees F delta T, or in
     percent per hour based on nominal 90 degrees F delta T.
HL = Heat loss of tank surface area
 V = Storage volume in gallons

        -- End of Section --
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